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Comparison of the Merits of the Mode of Building 

lron Truss Bridges in America with the System 
Used in Europe. 


BY CHARLES BENDER, C. E. 


(Continued from page 130.) 


(Travslated with additions bythe author from the Zeitschrift des Ve- 
reins deutscher Ingenieure.] 


In comparing European with American bridges, differences 
are met with in regard to class of material, its sections and 
strains, as wellas with reference ‘to the supposed movable 
loads. 

In both systems preferably wrought iron is used. The ap- 
plication of cast iron in Europe at present is confined to bed- 
plates and ornaments, while good practice in the United States 
permits its use for short chords of very heavy spans an4 for 
joint-boxes of wrought-iron bridges. The justification of this 
practice rests on the undeniable merits, for certain purposes, 
of this metal, as well as on the excellent qualities of the cast 
iron which can be securedin the United States, and on the 
high degree of perfection to which its working has been 
brought. Indeed, in principle there is no reason why short cast- 
iron joint-boxes of proper proportions should not be used, 
since we know that the lives of thousands of people daily de- 
pend on the safety of castings constituting the principal de- 
tails of all sorts of machinery, and which in part have to stand 
the most severe impacts. In Europe there exist numbers of 
good brands of cast iron of sufficiently good quality to be used 
in bridges, and the disasters which have happened there from 
cast-iron structures were rather due to bad design than to 
faults in the material. 

Especially since the breaking down of a Howe bridge in 
Austria, built on the Schifkorn patent, Continental engineers 
seem to condemn cast iron completely, and to consider this 
material as a half-finished product, which in their opinion 
should not enter into the construction of a first-class railway 
bridge. However, it should be borne in mind that hardly a 
more improper use could be made of that matcrial than the 
one intended by the Austrian engineer mentioned. Short 
joint-boxes, in structures of experienced American engincers, 
are better designed ard of sufficient thickness of metal, 

Concerning wrought iron for tensile members, trustworthy 
European works use a metal of about the same tensile strength 
as that selected by responsible American firme, 

The average of a great number of tests on iron intended 
for use in a great Russian bridge, manufactured in Bel- 
gium, is contained in the subsequent figures: 


Horizontal chord-plates, tensile strength 52,400 lbs, extension 7 per ct. 
Vertical chord-plates ... ° - 51,700 « 6s 6.15 ** 
Cover or joint plates.. - 55,700 « ss 5 .* 





Lateral wind-bars..... - 49.600 « bed 5. 6“ 
Ce IGE. 5 5 cecvesccetecoocsvetoces 60,200 « “ 14. 
‘Tensile diagomals...... = -- wseesecses 51,800 ss 17, « 


Shearing strength of rivets (single row). 48,300 

A few figures, determined by M. Morin for French iron are 
the following: 
on iron from Hayange on the average 56,000 lbs. per square inch, 


Dian he0os.n0.06b6d0ne e9bs gendobhecce cass 52,000 
Angle iron from Ars sur Moselle ...... 46,000 « “ 
DT Messen nenesetec. onceeseessses 54000 « as 
DU Sti 2 shone oe! s1ae sanetied sdaseeat 53,300 *« “ 


Again, for Germaniron the following figures were obtained 
by Mr. Woehler from iren furnished to the Maerkish-Silesian 
Railway: 


Strain on 
ultimate Extension. 
section, 
Phenix Co, in Ruhvort axle iron 48,4001bs, 68,000 18 per ct. 
“ “ss « .... 49,500 * 73,400 ed 
Round iron from Koenigshuetce. 66,100 «* 100,000 ae 
“ bad ss .... 56.200 “ 99,000 21 as 
Rivet iron from Borsig, in Berlin 76,000 « 107,000 — 
“ “ « .... 78,100 * 106,000 “mu 


The English engineers prefer for their bridges an iron of 
more moderate ultimate strength and quality than that ap- 
plied by Continental or by American engineers. In Germany, 
under the constant and strict supervision of the railroad and 
Government officers, rolling mills have been compelled to 
work their material very thoroughly, and to add & complete 
working by the steam hammer before rolling a pile, this being 
for a short time returned to the furnace. The result of this 
mode of manufacture is a somewhat higher-priced material of 
a quality equal to the double-refined iron of milis which im- 
prove their article without the hammer by cuttirtg, piling and 
rolling. 

The double-refined iron of first-class American firms 
stands, in small sections, ultimate strains as high as from 
55,000 to 60,000 lbs., on the average 55,000 lbs.; but when rolled 
in larger sections, such as used in bridges, it will not surpass 
on the average the ultimate strength of the Continental mate- 
rial quoted, and the writer can produce tests of American 
donble-refined iron of the best make which stood not more 
than 45,000 and even 40,000 Ibs. when rolled into very thick 
bars. However, it seems to be in the interest of railway com- 
Panies to prescribe an iron of medium strength, of about 
50,000 Ibs., but to insist upon the guarantee which is furnished 
by a maker who can command the uninterrupted use of a uni- 
form and high-grade forge-pig, and who enjoys a reputation 
too valuable to be put at stake. ‘ 

An iron bar which under the hammer will bend 180 degrees 
without rupture, the space between the two ends being equal 


to the thickness of the iron, is good for any bridge; and if this | 


test with the appearance of the ruptured surface is not consid- 
ered a sufficient proof, the opinion of an honest and experi- 
eneed blacksmith, in the writer’s judgment, will weigh more 


What the bridge-builder wants is a material of original best 
stock, sufficiently and not over worked, which will extend a 
great deal before rupture. Bending without rupture over 180 
degrees warrants this quality, and this was the only test pre- 
scribed for some contracts in the late Kingdom of Hanover. 
Cold and hot punching furnishes further indications as to 
quality, and the appearance of the surface faced by a cutting 
tool is another. 

As regards compression members, the hollow wrought-iron 
columns, introduced in the United States by Mr. Samuel 
Reeves, take the foremost rank. This gentleman has proved 
by sufficient tests that the crushing strength of the material 
in his compression members is about twice as high as that 
which Hodgkinson thought to have established for wrought 
iron, Mr. Reeves’ results agree with other experiments made 
in the United States, as well as with those of Mr. Woehler in 
Germany, who did not succeed in crushing pieces of wrought 
iron or steel even when only three diameters long, and who 
found that these pieces invariably broke by flexure. Woebler 
has also furnished undoubtedly correct proofs that the tensile 
strength of iron is lost by continued use previous to the com- 
pressive. 

This observation is furthermore established by the observa- 
tion that carriage axles when breaking always start from the 
tensile part (showing rust in case cf rupture), whilst the com- 
pressive part has not suffered at all. 

The English experiments made on eye-bars also proved 
nothing less than that the crushing strength of the iron was at 
least 33 per cent. greater than its tensile, or else a 3-inch pin 
could not have stood the pressure equivalent to a 4-inch bar. 
French and German engineers have never accepted the con- 
clusions drawn by Mr. Hodgkinson and his friends. General 
Morin, in his valuable treatise on experiments, refutes 
the English theory completely, and the formula which Mr. 
Reeves has constructed on his columns, with the exception of 
the very greatest lengths, agrees even with the theoretical ex- 
pression indicating the section for which the maximum strain 
will never reach the amount of one-half of the elastic limit, and 
which consequently could only be expected to be true within 
this limit. ° 

Ail that is necessary is to form a compressive member which 
will not in the least bend out laterally when a pressure .is 
brought on it twice as large as that which, by the very greatest 
possible live load under the highest speed, is imposed on a 
member of a bridge. Since we know that under such circum- 
stances the tensile parts and the connections will wear out 
first, there is no reason why the highest pressure should be 
reduced to 80 per cent. of the maximum tension. Continental 
engineers very properly strain the iron equally high under 
tension and compression, of course modifying the pressures 
accoraing to lengths and diameters, 

American engineers in generalare ahead of the Europeans in 
the use of shape iron ior bridges. While these, as it were, 
strain the principle of the exclusive use of plates and angles to 
its farthest limits, American builders prefer special shapes. 
They thereby not only have reduced the abuse of rivets; they 
also have obtained stronger forms. 


Any engineer familiar with the mechanical processes in roll- 
ing mills and riveting shops, without any experiment what- 
ever, will know thata riveted girder cannot possibly equal in 
strength or durability a well-designed and well-manufactured 
rolled girder of corresponding proportions and weights, even 
if the first, with the expense of a very great number of well- 
placed rivets, should prove to be of equal ultimate strength 
under a single experiment. The riveted girder must neces- 
sarily deflect more than the rolled girder, and it must wear 
out sooner under repeated strains inside of the elastic limit. 

Shortly after the time when double T beams were invented 
by Mr. Chibon in France (1848), in that country great exer- 
tions were made to benefit engineering by its rapid progress 
in the art of rolling. But the engineers to whom in this re- 
gard the greatest credit is due, as Zores, Schweikardi and 
others, were unable to disarm th» powerful reaction which 
since the erection of the Britannia Bridge spread over Europe 
and which at present still remains in force, Suggestions such 
as were made in the same direction by Mr. Heusinger von 
Waldegg, as early as the year 1863, have not been accompa- 
nied with as much success a8 they deserved. 

The American bridge engineers, therefore, still are ahead of 
the Europeans in the utilization of this principle of forging 
the iron while it is hot, and it is to be hoped that the prices of 
shapes may not be so high as to force them to return to the 
less mechasical English practice. 

The live loads for which American bridges are constructed 
at present are much greater than those quoted in European 
books. They have b en steadily increased with the rolling 
stock, traffic and speed. Of course for new and long roads, 
which, lise those of the Far West, form but the pioneers of 
civilization, it would neither be necessary nor practicable to 
apply the rules suited for » country which has been fully de- 
veloped and inhabited for 2,000 years, and where the road 
pays from the day of its completion, even when its cost has 
been four times as large as a first-class American line, 

Leading American engineers build their bridges, if not speci- 
fied otherwise, for a train imposing a gross ton per foot of 
lengtb, headed by the heaviest freight engine, which concen- 
trates about 80,000 Ibs. on 15 feet of wheel-base. 

The Erie Railway engineers prescribe, for double-track 
bridges, the calculation for movable loads decreasing from 
4,000 Ibs. for small spans to 2,500 lbs. per foot of track of the 
largest spans, and they prescribe a movable load of 5,000 lbs. 
per foot and track with a factor of safety of six for the floor 
system. 

The New York Central Railroad prescribes from 4,000 to 
$,000 lbs. per foot of track; the Lehigh Valley road orders 
double-track bridges designed for movable loads of 3,000 ‘bs. 
per foot of track aud for 4,500 Ibs. on the panel and floor 





han the figures furnished by experimenting theorists. 





The introduction of separate calculations of floors with ref- 

erence to concentrated engine loads started from Furope and 

is repeatedly pointed at in Laissle and Schuebler’s work on 

bridges, of the year 1857. Lately European writers recom- 

mend the calculation of the whole web system for loads larger 

than that for the chords. 

It used to be the general rule in France to suppose live 

loads of 2,670 lbs. per lineal foot, maximum tension equal to a 

maximum compression of 8,500 lbs, per square inch, 

The latest Austrian law (August, 1870) prescribes for differ- 

ent lengths of girders or trusses the following live loads: 

Bpan, B fect ..cccccccscecercvcsvcvsccsececese +++ ++20,000 Ibs, per foot. 
¢ H  ecccccccocccccocegeccss*® seesececese 1000 0 te 

-- 6,666 os bad 

eccecececcces +» 3.838 e “ 

100 © and MOTE .....cccecccrsescerecerecces 2006 * & 

The floor is to be constructed on the same principle, with 

the additional consideration of the passage of locomotives, 

each axle of which imposes 30,000 Ibs. 

In Germany generally three heavy engines followed by the 

heaviest freight cars are supposed. 

The edition of 1857 of the work of Laissle and Schuebler 

supposes a train of three locomotives and three tenders fol- 

lowed by freight cars, Each locomotive carries three axles 

each loaded with 12 tons weight; each tender carries three 

imes 6 tons, Length of engine 24 ft. 7 in.; length of tender 

19 ft. 8in. The freight cars weigh 2,000 lbs. per foot, 

Each locomotive with tender weighs 2,667 lbs. per foot and 

concentrates 80,000 lbs. on 18 feet of wheel base, 

The live loads, under this supposition, are for spans of 


23 tt, 33 ft, 50 ft. 90 ft, 100 it. 200 ft. 328 \t. and more, 
Lbs. per foot. .4,133 3,623 3,100 2,960 2,820 2633 2,467 for chords, 
** «6,867 4,800 4,100 3,733 3,466 3,100 2,600 for webs, 


Of special interest is the specification under which the Kre- 
mer & Klett Company, in Germany, used to construct their 
numerous bridges. 

They, very properly, refer the strains of the material not to 
the ultimate strength but to that limit from which extensions 
and compressions begin to become visibly permanent. 

The iron which they use shows this limit with 23,000 Ibs. per 
square inch, and the sections of their bridges are determined 
so that the single strain from static load plus the three-foid 
strain from live load will be equal to the elastic limit. Under 
the specification, very properly, short bridges are built com- 
paratively stronger, and the influence of the impacts caused 
by passing trains is taken into calculation, ‘ 

In the descriptive pamphlet on the Mainz Bridge, published 
by Mr. Gerber ia the year 1863, the movable load is still sup- 
posed as a rather light one, namely, to consist of a train of 
three locomotives of 45 tons, each 44.3 feet long, followed by 
freight cars of 16 tons, each 18 feet long. Under this specifi- 
cation the strains and live loads are, for spans of 


33 ft. 66 ft. 100 ft. 200 ft, 300 ft, 828 ft. 
Strains....8,700 9,100 9,500 10500 11,360 11,600 lbs. per aq. inch. 
Live load. .3,200 2,700 2,460 2,190 2,000 1,960 Ibs, per foot. 


These strains refer only to the main trusses of the bridge, 
and the floor again is calculated with consideration of the 
greatest accumulation of load arising from the engines, the 
basis of 8,500 lbs. per square inch (600 kilo. per sq. centime- 
ter) being sustained for the strains. 

American engineers, as a rule, still adhere to the practice 
of specifying the maxima strains with reference to the ulti- 
mate strength, and of straining the iron tensionally to 10,000 
Ibs. per square inch. 

But the most scientific and at the same time the leading 
builders havegtaken steps toward introducing the principle 
that those parts which come in contact with the direct effect 
ot the movable load must be strained less, and very lately 
specifications almost identical with Mr. Gerber’s have been 
recommended repeatedly, 

We now procoed to a comparison of the two systems with 
reference to their connections. 

Previous to the time when the great English tubular and 
lattice bridges were built, connections wera applied in Europe 
which, in point of principle, did not differ from those at pres- 
ent preferred in the United States. 

The Bavarian engineer Reichenbach, in the year 1792, was 
the first who recommended and later introduced hollow cast- 
iron columns for arch bridges. Then Hoffmann, in Hungary, 
in the year 1887 built the first bowstring girder with cast-iron 
curved top-chord, composed of hollow columns, and with 
wrought-iron diagonals and hangers. Wiegmann, in Prussia, 
in an elaborate article, in the year 1838, had described his 
trusses for bridges and roofs, which only by the independence 
of the sub-systems differ from those introduced by Albert Fink 
in America, and which first were introduced into practice by 
Polonceau in France, 

The Hanoverian engineer Laves had communicated the 
features of his fish-belly trusses to the English engineer Brunel 
as carly as 1834, He also had sent a model to this gentleman, 
and covered his inveution by an English patent. He wrote a 
pampolet on his system in the French language in the year 
1835, and after 1839 carricd out his plans frequently in wood 
and in iron with bolt connections, He likewise built a wrought- 
irou draw®u the same plan. Already, in the year 1840, the 
Belgian engineer Neville had invented the twiangular truss; 
he ha ' introduced the same into practice during the year 1845, 
and built many bighway and railway bridges on his plavs in 
Belgium, Germany and Austria. His arrangements, with 
improved details and with pin connections, were introduced 
in Eingland under the name of ‘ Warren girders.” 

These girders, in their executions as the Crumlin viaduct 
and the Newark Bridge, became of great importauce to the 
Americans, who selected proper details for introduction of 
trusses composed of cast and wrought iron, which had to be 
constructed with all possible economy in order to compete 
with cheap wooden bridges. 

The comparatively high price of riveted girders prevented 
the American engineers, very fortunately and at the same 
tiwe accidentally, from adopting the arrangements and the 
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their pubtications with so much ability, leading, by means of 
the investigations and experiments of Barlow, Hodgkinson, 
Stephen on, Fairbairn, and others, the old world into a chan- 
nel which, since the success of the Britannia Bridge, was 
followed but too willingly end too exclusively. 

Great, and doubtless most important as the results of the 
investigations of those English engincers at tat time were, 
nevertheless they should not have been accepted as exclusive 
dogmas, since no pains had been taken to examine with equal 
care the opposite way, by which the problem ould be solved 
mechanically. 

It is the merit of the American engineers .o have done this, 
and to have proved practically that pin connections indeed, ff 
properly arranged, offer greater advantages for bridges and 
similar structures than ean be expected from rivet joints, 
more especially for large spans. 

For some time doubts have been expressed whether the 
rules given by the English engineers mentioned are correct 
with reference to rivet-connections, The question has been 
discnssed and has been investigated whether punching of 
rivet holes is not less mechanical than drilling. Experiments 
have been made, and in connection with proper arguments 
results have been obtained which throw new light on this 
mode of making connections, and finally, conclusions have 
been reached, which no longer admit of considering these 
joints as perfect. 

Mere arguing already leads to the conclusion that any hole, 
punched or drilled in a bar, not only diminishes its cross- 
section, but that it must necessarily change the previously 
uniform distribution of strains over the remaining part of the 
section of the bar in such a manner that much larger strains 
must be produced in the neighborhood of the hole. Ap- 
parently this phenomenon originates from the strains which 
exist in the strip lost by the hole and which by shear- 
ing force must be transferred to the remaining section of the 
bar. The maximum strain being the deciding one, necessarily 
the efficiency of its net area must be diminished in the same 
ratio as the maximum strain is larger than if the total strain 
were aniformly distributed over this section. 

Anyone can convince himeelf easily of this truth by execu- 
ting Mr. Forney’s experiment of punching a round bole in a 
sufficiently long rubber band, of preparing with a lead pencil 
two parallel lines close to and equally apart from the center of 
the hole across the band, and of finally rolling each of the ends 
of the band over a lead pencil. By drawing these two pencils 
apart uniform strains will be produced over the area of the 
band, but in the neighborhood of the hole the pencil! lines will 
no longer be parallel, but will be remarkably further apart than 
near the outside edges of the rubber band, thus proving that 
the tensile strains near the hole must be larger than those 
near to the edges. 

The American Master Mechanics’ Association has made some 
experiments on perforated plates, and has found that with 
pinched holes there is connected aloss of 36 per cent., and 
with drilled holes there is still a loss of 16 per cent, of the 
original strength of the remaining net area, Having found 
this result, the experiments were continued with single shear- 
ing rivets, under which the connections were almost equally 
strong whether the holes had been punched or drilled, The 
strength of the joints was about 20 per cent. weaker than 
could be expected from the original strength of the net area 
of the iron, which is a result about agreeing with Mr. Fair- 
bairn’s experiments. The American experiments conse- 
quently gave evidence that a part of the losagf strength by 
punching was replaced by the friction of the rivet heads, so 
that the punched and riveted plates finally equalled those 
with drilled holes and on account of the less sharp edges of the 
holes rather showed a slight advantage. The investigation of 
the strength of rivet joints of punched or drilled plates, by 
r.asons of arguments as well as of the reported experiments, 
loads to this conclusion: A rivet joint without the proper 
Friction must be eqnpnected with a loss of the oviginal strength 
of the remaining area of the joined plates, The friction does 
not simply inerease the strength of the joint, which by Eng- 


to be sufficient if only the holes were filled properly. But on 
the contrary any rivet joints without the svflicient friction 
cansed by the heads must be considered to be weaker than the 
original strength of the reduced area of the joints. It is only 
with joints of three rows of rivets one behind the other (single 


as Well as double shearing) that it is possible to reich the | 


original strength due to the iron of the net area of the most 
weakened section 


This very essential head-friction equalizes the strains, but it 
is not at all represented in any of the formule given for such 
joints. From this we alsoare led to conclude that these for 
mule are not as trustworthy as we are informed, since so 
much depends on the degree of friction, which again rests 
on the degree of heat of the rivet, on the ductility of the rivet 
iron, as well as 62 the more or less unreliable degree of per- 
fection of execution, 

Any of these rivet caleulations, besides, is very rough, and 
is based on utterly unscientific suppositions, for thé*strains in 
the rivet-holes and rivets themselves are of an exceedingly 
complicated nature and cannot be determined with even the 
application of the highest analytical mechanics. 

Another peint of great importance, and one which has not 
yot received sufficient attention, is this, that experiments on 
riveting carried to the ultimate strength are unfair in princi- 
ple when applied to the wants of bridge building. Bridges 
and similar structures of proper design and under the suppo- 
sition of proper material and execution will not break down 
by imposing ultimate loads ; but, as Mr. Wochler has discov- 
cred and has proved g0 as to leave no doubt, may break down 
afier a sufficiently large number of repeated strains lower than 
tho ultimate strength of the material, . 

if we must have trustworthy rules.at all for the strength of 
vivots or of pin joints, beiwig such a; to coincide with the pur- 


poses of bridge-building, it will be indispensible to test the 
different modes of making joints on repeated strains and im- 
pacts ina manner simiiar to that used by Mr. Woehler for 
plain bars. It also will be indispensible to cut pieces from 
ordinary girders which were manufactured without the inten- 
tion of being used for experiments, and at the same time it 
would be necessary to test in the same manner carefully the 
qualities and the strength of the same material of which the 
riveted joints were made. With such tests practical rules 
could finally be obtained. 

It is rather difficult to improve tle present tormulm by intro- 
ducing the friction, for it can hardly be calculated. Only this 
much we do know, that the heads of new and well-driven 
rivets exert friction which corresponds with the extension of 
the shank beyond the elastic limit. 

At present we only have to deal with experiments made on 
joints with plates of small sections, The diameters of the 
rivets also were small and their heads easily formed. These 
joints could very easily be executed with sufficient care, and 
certainly were made by using the best material. 

Thus Fairbairn’s original experiments, published in his 
book on “useful information,” were made with iron of only 
1% square inch of section, not quite 4% inch thick, the rivets 
having diameters of but 4 inch and % inch. The experiments 
of the Master Mechanics’ Association were made on plates of 
but 0.35 square inches of net section and with &% inch rivets. 
Such rivets can be driven easilyand, as is usually the case 
with such experiments, most probably they were considerably 
better than they would have been under ordinary circum- 
stances of manufacture. Especially may it be expected that 
the holes fitted exactly and were carefully prepared with 
reamers and not with drift-pins. The rivet shanks were only 
¥ inch long. 

Notwithstanding these advantages in fivor ot the rivet- 
joints, Mr. Fairbairn’s report gives evidence that his machine- 
made joints were about 20 per cent. stronger than those made 
by hand, and that hand-made join‘s executed with special 
care proved to be 14 per cent. stronger than if made with 
ordinary care, This result is plausible, and the joint-plates 
being only two in number and only 0.22 inch thick, what differ- 
ences of strength may be expected wien, as in the Dniester 
Bridge, near Tiraspol, in Russia, 16 %%-inch plates have to be 
joined by 1-inch rivets. 

According to the wrriter’s knowledge only few experiments 
can be recorded ofrivet joints with stronger plates (as for in- 
stance Brunel’s experiments -vith 14-inch plates). These, how- 
ever, prove that joints with two rows of rivets give a strength 
of about 94 per cent. of the original value of the rfet area, 
while three-row riveting resulted in the utiliz.tion of the full 
strength. Since we know that single-row joints give a utiliza- 
tion of 80 per cent., according to Brunel’s experiments, we are 
led to assume that the second row adds 14and the third row 
the final 6 per cent. of strength. Hereit must be remarked 
what great amount of labor is needed in order to achieve this 
end. It also shouid not be overlooked that even in these ex- 
periments the rivetshanks were only one inch long, that we 
have to deal again with tests mace on specimens which were 
prepared for the purposes of experimenting. Alio the iton was 
of the Staffordshire c ass, and probably remarkably ductile. 

Experiments with such iron will be very favorable to the re- 
sults, much more so than would be the case if the ductility of 
the iron had first been removed by cold rolling. Under this 
cgndition but small changes of form would have preceded the 
rupture, and the favorable equalization of strain: and of the 
pressures in the holes would have been replaced by conditions 
more like those which happen to a bridge whose iron by the 
maximum movable loads is only subjected to strains within 
the so-called limit of elasticity. 

The construction in the shops of large structures with riveted 
joints is still connected with other difficulties. These consist 
in forming the jointsof angle irons, for which, according to 
the writer’s knowledge, we have no experiments; further they 


| consist in the contraction of the rivet iron when cooling, also 


| in the necessity of close packing of many plates, and in the 
lis! and also by French engineers for a time was eonsidered | y ; 7 : 


| more or less imperfect upsetting ot the rivet shanks, the effect 
| of which again is diminished by contraction. 

It is true that the coincidence of the holes and the close 
| packing of the plates can be and is secured in all European 
first-class establishments by the use or almost perfect punch- 
jing machinery, and, better still, by boring through all plates 
at once, as well as by previously rolling the plates, 
which, for this purpose, have been brought to a dark 
red heat and have been cleaned from scale. But the two other 
conditions cannot be fulfilled with perfect safety, and have 
therefore been avoided by the use of turned, tapering bolts, 
as in the Rhine bridge at Mainz, or by cold riveting of turned 
bolts in Ruppert’s Hungarian bridges. But in these structures 
the metal must necessarily be less utilized, since the friction 
of the rivet heads does not assist, and therefore a loss of about 
16 per cent. must be expected. 

The longitudinal tension connected with the contraction of 
well-driven rivets, as any practical iron man will know, is con- 
nected with the effect that the rivet heads will fly off if the 
rivet iron is not of great ductility and of a quality to be very 
strong «under ordinary temperature. It is known how easy it 
is to cut off the heads of rivets by giving a tew blows on a 
chisel sot transverely against it, and it is also known that the 
fracture always looks crystalline, since the iron was under a 
state similar to the artificial condition of hardened steel. Dur- 
ing the execution of the great Dirschau Bridge across the 
Vistula River, in Germany, the rivets are reported to have lost 
their heads so frequently that the engineers had to arrange for 
partly counier-sunk heads, which, of course, caused an addi- 
tion of cost, since every hole had to be reamed conically. The 
rivets of the top chords of the Nogat Bridge, formed with a 
tubular top-chord following the example of the Britannia 
Bridge, could not even stand the heat of the sun, and riveting 





during night was resorted to under the light of lanterns. It is 








reported that the Victoria Bridge in Canada loses its rivet 
heads in such nu vber that pails filled with them can be no- 
ticed, and that new rivets have to be placed continually. Even 
hollow columns, as long as the rivets were not made of a spe- 
cial brand of ison, jost their heads when exposed in the yard 
to the direct effect of the sun. 

The longitudinal tension caused by contraction of a rivet 
must be considered as a constant value, and, as long as the 
same is not remarkably increased by strains arising from the 
movable load. its wear and tear will not progress as rapidly as 
when the heads are repeatedly exerted and finally loosened by 
vibrations and direct strains. This is the reason why rivets 
such as those which connect laterally the staves of a compres- 
sion member must be considered as sufficient, while those 
rivets which serve to transfer tensions and compressions by 
means of cover-joints are by far less reliable and must neces- 
sarily sooner wear out than the rest of the girder. 

All these arguments lead to the conclusion that riveting does 
not prove to be as perfect and as faultless as many engineers 
seem to believe. - 

From the experiments with single rivet-joints we turn to 
experiments made on finished girders, These divide into ex- 
periments on flexure, into experiments on ultimate strength 
under a single test and in such by which the final rupture was 
caused by repeated strains less than the ultimate strength and 
by impacts. 

[TO BE CONCLUDED NEXT WEEK.] 








Transportation in Congress. 


In the Senate on the 9th: 

The bill for the incorportation and regulation of railroad 
companies in the territories was taken up. 

Ona motion of Mr. Wright, of Iowa, the section giving 
right of way 200 feet wide through all public lands, with au- 
thority to take from such ‘ands all materials needed for the 
construction of road and buildings was struck out. 

On motion of Mr. Bayard, of Delaware, the section author- 
izing corporations to acquire by purchase or gift any land in 
the vicinity of the 10ad and convey them at the pleasure of the 
directors was struck out. 

On motion of Mr. Pratt, of Indiana, an amendment was made 
80 as to grant for stations and other structures 10 acres of public 
lands per 10 miles of road, instead of 40. 

On motion of Mr. Clayton, of Arkansas, an amend- 
ment was made requiring every company to maintain 
an office somewhere on its line and keep its books there open 
for inspection. 

On motion of Mr. Hager, of California, the bill was 
amended so that it shall not apply to the District of 
Columbia. 

The discussion was resumed on the 10th, and the motion of 
Mr. Buckingham, of Connecticut, forbidding the crossing of 
any Indian reservation by any road was agreed to. The 
amendments thus made in Committee of the Whole were con- 
curred in by the Senate, 

Mr. Wadleigh, of New Hampshire, offered the following 
amendment, which was agreed to: 

That Congress may, at any time when in its opinion the pub- 
lic good may require it, add to, alter, amend, or repeal this 
act, and whenever any Territory or any part thereof in which 
the railroad is located shall be admitted into the Union asa 
State, the Legislature of any such State may at any time add 
to, alter, amend, or repeal this act, so far as it relates to any 
such railroad, or any part thereof which shall he within the 
teriitory of said State. 

Mr. Bayard, of Delaware, moved an amendment to provide 
that, in organizing a corporation for the construction of a 
road, a majority of the persons applyig for the charter shalk 
be resident in the Territory or ‘te rritories where the railroad 
proposed is to be built. Agreed to. 

Mr. Bayard offered an amendment providing that the 
amount ot capital stock of any road sball not be less than $10,- 
000 per mile. Agreed to. 

In the Senate on the 13th, in Committee of the Whole, the 
discussion of the general railroad law for the Territories as 
resumed. Mr. Wadleigh’s amendment, adopted Friday, was 
amended so as to provide that Congress only may add to, alter, 
amend or repeal the act. Amendments were agreed to givin 
to the Le ilature of any State which may hereafter be forme 
out of a Territory in which a railroad authorized under the 
act may be located, the same power over such corporation as 
it would have over one of its own creation ; making the stock- 
holders of any road organized under the act individually liable 
for an amount equal to the amount of stock subscribed for_by 
them for all debts contracted by the road; and declaing that 
any such road or telegraph should provide for the trans- 
miss‘on of mails and messages for the Government of the 
United States for a compensation not to exceed that paid by 
private parties for similar service. 

The bill was then reported to the Senate, and the amend- 
ments made in the Committee of the Whole were concurred 
in. 

Mr. Conkling offered a substitute for the liability clause of 
Mr. Pratt, that every stockholder in every corporation to be 
formea under this act shall be liable for all debts of said cor- 
poration contracted while he held the stock toan amount equal 
to the amount of stock of which he is the holder, at the par 
value thereof. Agreed to. 

The bill was then read a third time and passed—Yeas, 30; 
nays, 18. 

In the Senate, on the 14th: 

Mr. Scott, of Pennsylvania, from the Committee on Finanec, 
reported back the bill to provide fot the payment of the bonds 
of the Louisville & Portland Canal Company, wit: a recom- 
mendation that the House’s substitute fur the bill be adopted 
with certain amendments, Placed on the calendar, 

Mr. Dorsey, of Arkansas, introduced a bill to incorporate 
the Washington City & Atlantic Ocean Kailroad Company. 
Referred to the District Committee. Also, a bill to establish a 
National Railroad Bureau. and for the generai government of 
railroads. Referred to the Transportation Committee. 


Train Accidents in March. 





On the afternoon of the Ist, a car of a stock train on the 
New York Central & Hudson River Railroad was thrown from 
the track by a broken flange as the train was crossing the 
bridge over Genesee River at Rochester, New Yok. The 
car went off the bridge and down into the river, failing on its 
side, and was badly wrecked. 

On the evening of th» 1st, on the Central Pacific road near 
Blue Canon, five engines attached to a snow plow ran off the 
track, doing much damage and blocking the road eight 
hours. h 

On the morning of the 2d, on the Burlington & Missouri 
River Railroad near Burlington, Ia., a~plug blew out of & 
flue and the engineman and fireman were badly scalded, the 
latter being further injured by jumping from the engine. 

On. the 2d, on the Cuicago, Dubuque & Minnesota road near 
Gurdon’s Ferry, Iu., a plug blew ous of the boiler and the en~ 
gineman and fireman were badly scaldud by the escaping 
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steam. The fireman jnmped from the engine and was killed. 

On the night of the 2d, near Truckee, Nev., on the Central 
Pacific Railroad a freight train went off the track and into the 
ditch. There was much snow on the track at the time. 

On the 2d, a construction train on the Baltimore, Pittsburgh 
& Chicago Railroad jumped the track near Chicago Junction, 
0. ~~ whole train went into the ditch and the conductor was 
killed. 

On the morning of the 3d, a special train on the Chicago, 
Burlington & Quincy road loaded with delegates to the Kane 
County Farmers’ Convention was thrown from the track by a 
mleniscod switch near Geneva, Ill., and the engine was dam- 
aged. 

e m the morning of the 8d, on the Buffalo & Jamestown road 
near Eden, N. Y., several cars of a mixed train were thrown 
from the track by the breaking of a truck under a freight cur. 

On the afternoon of the 3d, on the Keokuk & Des Moines 
Railroad near Comstock’s, Ia., seven cars of a freight train 
were thrown from the track and wrecked by a broken rail. A 
brakeman was injur 2d. 

On the night of the 3d, in Norfolk, Va., on the Atlantic, Mis- 
sissinpi & Ohio road, as a freight train was backing up to the 
denot two cars ree the track. 

On the night of the 3d,on the Detroit, Lansing & Lake 
Michigan Railroad, near Howell, Mich., a passenger train was 
thrown from the track and wrecked by a tree which had fallen 


: across the tra k, 


On the night of the 3d, on the Marietta. Pittsburgh & Cleve- 
land Railroad, near Phillipsburg, O.. the engine of a passenger 
train was thrown from the trick and slightly damaged bya 
white oak sapling which had been puton the track and fas- 
tened by running one end down into a water-way. A few 
minutes before the same train had passed without injury 
a rail laid across the track. 

On the morning of the 4th, on the New York, New Haven & 
Hartford road near Thompsonville, Conn., as some ti@s were 
being thrown from a flat car while the train was in motion, one 
fell on the track and threw three cars into the ditch. 

On the morning of the 4th a steamchest exploded on an 
engine in the yard at Richmond, Ind., on the Pittsburgh, Cin- 
cinnati & St. Louis Railway. 

On the 4th an east-bound fieight train on she Indianapolis, 
Bloomington & Western was thrown from the track near 
Bloomington, Ill., blocking the road some hours. 

On the 4th, a stock train on the Toledo, Wabash & Western 
Railway ran over a cow about two miles east of the Hannibal 
Bridge. The engine and nine cars went into the ditch and a 
number of cattle were kiiled. 

Late on the night of the 4th, on the Toledo, Wabash & West- 
ern Railway, near Buck Creek, Ind.,a freight train ran into 
the head of another freight which had backed into a siding, 
but did not quite clear the main track. Two engines and sev- 
eral ors were thrown down the bank, and two brakemen in- 

ured, 

Karly on the morning of the 5th a train on the Macon & 
Brunswick road ran off tae track near Jesup, Ga., wrecking 
several cars and injuring 16 persons. 

On the morning of the 5th, on the Central Railroad of New 
Jersey, near Roselle, N. J., a coal car jumped the track and 
running across threw from the track several cars of a freight 
train which was passing on the other track, 

About noon on the 5th, a train on the Norristown Branch of 
the Philadelphia & Reading road was thrown from the track 
by a misplaced switch at Conshohocken, Pa. The engine was 
badly wrecked and the road blocked some hours. ; 

On the night of the 5th, the baggage car and two coaches of 
the west-bound express train on the Indianapolis, Blooming- 
ton & Western road were thrown from the track near Leroy, 
Ill, by the spreading of the rails. 

On the morning of the 6th, on the Vermont & Massachusetts 
Railroad, the brakebeam of the tender of a freight train fell on 
the track as the train was crossing a bridge near Baldwinsville, 
Mass., throwing five cars from the track and badly damaging 
the bridge. 

On the 6th, two engines and a snow-plow on the Central 
Pacific road ran off the track near Wells, Nev., killing a brake- 
man. 

On the night of the 6th, at Kamkakee, Ill.,a north-bound 
mail train on the Illinois Central ran into some freight cars 
which had been blown by a heavy gale from a siding to the 
main track, wrecking two cars and dam ging the engine. 

On the night of the 6th, on the Illinois Central at Paxton, 
Ill., a south-bound express ran into two cars which had been 
biown from a aiding on to the main track. The engine was 
badly damaged. 

On the 7th, on the Central Pacific road near Verdi, Nev., a 
snow-plow jumped the track and went down a bank 25 feet 
high, injuring the conductor and a brakeman. 

Jn the afternoon of the 7th, on the Central Pacific Railroad 
near Blue Canon, a snow-plow and one of the engines driving 
it went off the track in a nn snow storm. 

_On the afternoon of the 7th, a train on the Muscatine Divi- 
sion of the Burlington, Cedar Rapids & Minnesota was cross- 
ing the bridge over Wapsie Creek, it gave way and the train 
went down into the creek. One abuvment of the bridge had 
been washed out by a freshet. 

On the afternoon of the 7th, on the Detroit, Lansing & Lake 
Michigan road, near Salem, Mich., the boiler of a locomotive 
attached to a freight train exploded, wrecking the engine and 
injuring the engineman and the roadmaster, who was riding 
with him. ‘The barrel of the boiler was torn to pieces, but the 
firebox and rear end were not much damaged. The engine- 
man had just shut off-steam. No cause is assigned for the 
explosion of the boiler, which was about two years old. 

Jn the evening of the 7th, on the Philadeiphia, Wilmington 
& Baltimore, near Old Road station. a car of a passenger train 
Jumped the track, blocking the road for an hour, 

On the evening of the 8th, on the Texas & Pacific Railroad, 
hear Scott’s Station, a passenger train ran over a bull, throw- 
ing the engine into a ditch and injuring the engineman so 
that he died in a few hours. 

On the morning of the 9th, on the Winona & St. Peter road, 
Rear Rocuester, Minn., the engine of a working train blew out 
one of her cy.inder heads. 

On the 9th, on the St. Paul & Pacific Railroad, ncar Way- 
zeta, Minn., six cars and a caboose of a freight train were 
thrown into the ditch and a brakeman injured. 

On the 9th, a train on the Chicago & Northwestern road 
jumped the track between Geneva and St. Charles, the eugine 
and three cars going down the bank and injuring the engine- 
man and fireman. 

On the 9th; oa the san Francisco & North Pacific Railroad, 
at Healdsburg, Ual., as the engine of a freight train was try- 
ing to run some cars on a side track by a flying switch, tlie 
sWitchtender failed to turn his switch nickly enough, and 
roo hase ran into the rear of the engine, breaking the tender 


On the evening of the 9th, on the Texas & Pacific Railroad, 
‘construction train, the engine of which was running back- 
Zaed, Tan over a cow near Dallas, Tex., throwing the tender 

_ the track and killing a laborer, who was on the tender. 
No n the night of the 9th some cars of a freight train on the 
ook ork Central & Hudson River road were thrown from the 
oma between Utica and Frankfort, blocking the road some 
— the morning of the 10th, on the Erie Railway, near 

— N. Y.,a freight train ran off the track, cbstructing 

On eke for several hours. 
wes the 10th, on the Syracuse Northern road, the onsine 
dele ing the pay-car ran off the track near Holmeaville, N. Y., 

Ying trains some hours, 


gonsin Railroad was thrown from the track by a misplaced 








On the morning of the 11th, a north-bound freight train on 
the Petersburg Railroad was thrown from the track between 
Stony Creek and Ream’s, Va. 

Ou the 11th, a south-bound freight train on the Petersburg 
Railroad went into the ditch near Pleasant Hill, Va., wrecking 
several cars. 

On the 11th, on the Chicago & Lake Huron, near, Millett’s, 
Mi-h., several cars of a mixed train were thrown from the 
track and in‘o the ditch by a broken wheel. 

On the night of the 11th, six cars of a freight train on the 
Amboy Division of the Pennsylvania Railroad were thrown 
from the track and wrecked near White Hill, N. J. 

On. the 12th, the engine of a freight train on the New York 
Division of the Pennsylvania Railroad ran into a New Jerse 
Central train at the crossing of the two roads in Elizabeth, N. 
J., badly damaging the Central tender. 

On the 12th, the engine of a mail train on the New York & 
Oswego Midland road was thrown from the track near West- 
field, N. Y., blocking the road two hours. 

On the afternoon of the 12th, at Oshkosh, Wis,, on the Chi- 
cago & Northwestern Railroad, the locomotive of a freight 
train jumped from the track and came down on a side track 
six feet distant with all the wheels on the rails. The tender 
~ thrown across the track, the cars all remaining on the 
rails. 

On the wight of the 12th, on the Missouri Pacific, 10 miles 
west of St. Louis, a freight train ran off the track and blocked 
ti e road some time. 


On the night of the 12ti:, a freight irain on the West Wis- 


switch, blocking the road some nours. 

On the night of the 12th, on the Memphis line of the Louis- 
ville & Nashville road, near Stanton, Tenn., an-east-bound pas- 
senger train ran over a cow and went into the ditch, severely 
injuring the engineman, fireman and a lady passenger who 
jumped from the train. 

On the morning of the 13th, in Mansfield, O., at the crossing 
of the Atlantic & Great Western and the Lake Erie Division 
of the Baltimore & Ohio, a switching engine of the latter road 
struck the engine of an Atlantic & Great Western freight 
train with just force enough to throw it from the track. The 
engine ran along on the tics some 30 feet and upon a Howe 
truss bridge when it turned over, wrecked the bridge, and 
went down into the creek, killing the engineman. 

On the morning of the 13th, on the Kansas City, St. Joseph 
& Council Bluffs road, three miles from Council Bluffs, Ia., a 
seeping coach jumped the track, delaying the train seme 

ours, , 

On the morning of the 18th, an ore train on the Virginia & 
Truckee Railroad ran into a land slide at American Flat, Nev., 
wrecking the engine and several cars. 

On the 13th there was a butting collision between a stone 
train anda freight train on the Indianapolis, Cincinnati & 
Lafayette road, near Acton, Ind. 

On the 13th, on the Syracuse Northern Railroad near Hast- 
ings, N, Y., 16 ore cars were thrown from the track, blocking 
the road half a day. 

On the evening of the 13th, on the Morris & Essex Division 
cf the Delaware, Lackawanna & Western Railroad, the engine 
of a passenger train jumped the track at Washington, N. J., 
blocking the road some hours. 

Early on the morning of the 14th, on the Iowa Division of 
the Chicago & Northwestern near Blarstown, Ia., the engine 
and six cars of a freight train were thrown from the track by 
a broken rail, killing a brakeman and injuring the engineman 
and fireman. 4 

On the morning of the 14th, near Toano, Nev., two cars of a 
passenger train were thrown from the track by a broken rail 
and went down the bank, injuring one passenger. 

On the 14th, on the Central Pacific near Blue Canon, a snow- 
plow and five engines ran off the track, blocking the road 
nearly a whole day. 

On the 14th as a locomotive of the Penn:ylvania Railroad 
stood near the cinder pile in the yard at Altoona, Pa., waiting 
to be cleaned out, a laborer jumped on and started her back- 
ward, She ran into another engine and the man becoming 
frightened reversed the lever and jumped off, leaving th. 
throttle wide open. The engine ran through the round house, 
throuzh a long machine s “p beyond and into the boiler 
shop, doing much damage to the machinery in the shop, kill- 
ing one man and badly injuring another. 

én the night of the 14th, on the Erie Railway in Paterson, 
N. J., the connecting rods of an engine broke, damaging the 
engine badly and throwing ‘t from the track. 

arly on the morning of the 15th, a passenger train on the 
Cincinnati, Hamilton & Indianapolis road was thrown from the 
track at Morristown, Ind. The engineman jumped and was 
badly hurt. 

On the morning of the 16th, on the Mobile & Montgomery 
road near Greenville, Ala., a culvert gave way under a passen- 

er train. The engine passed over safely, but the tender and 

wo cars went down and were badly wrecked. The culvert had 
been weakened by a heavy freshet. 

On the morning of the 16th, a passenger train on the North 
& South Railroad of Georgia went through a trestle bridge 
which had been undermined by a flood, killing the engineman 
and badly injuring the fireman. 

On the morning of the 18th, a freight train on the Winona & 
St. Peter Railroad was thrown from the track and into the 
ditch by a broken rail near Utica, Minn. 

On the afternoon of the 18th, at Enfield, N. C., on the Wil- 
mington & Weldon Railroad a freight car was thrown from the 
track by a misplaced switch. 

On the morning of the 19th, at Sharon, Wis., an express 
train on the Chicago & Northwestern ran off the track, block- 
ing the road som: hours. 

Sn the afternoon of the 19th, at Fowler, Ill., on the Chicago, 
Burlington & Quincy’s Quincy line, a Toledo, Wabash & West- 
ern express train ran over a misplaced switch and into a freight 
train standing on the side track, badly damaging both en- 
gines, The freight train had been ruv on the siding and tie 
signal set right for the passenger train, but the switch had 
been left open. 

On the morning of the 20th, near Jacksonville, Ill, a p»ssen- 

er train on the Toledo, Wabash & Western road ran over a 
Soe. throwing three cars from the track and into the ditch 
ou their sides. 

On the morning of the 20th, at Newton, N. J., on the Sussex 
Railroad, as a mixed train, from which the engine had cut 
loose to make a flying switch, was entering the depot, the first 
car jumped the track, doing some damage. 

On the 20th, an east-bound freight train on the Central Pa- 
cific Railroad ran off the track east of Sacramento, blocking the 
road three hours. 

On the night of the 20th, on the Chicago and Northwestern, 
at Oshkosh, Wis., some vars of an ore train jumped the track 
and went into the ditch. 

Ou the evening of the 21st, at Uilin, Ill., on the Illinois Cen- 
tral Railroad, a heavy timber, which had been left lying cross- 
wise on a flat car, struck the tender of a passenger train and 
knocked off the fireman, badly injuring him. 

On the alternoon of the near Summit, Tex., on the Gal- 
veston, Houston & Henderson road, some cars of a mixed train 
were thrown from the track by the spreading of the rails. A 
brakeman was injured. 

On the night of the 23d, on the Petersburg Railroad, the 
three rear cars of a freight jumped the track at Mud Island 
Gut, N. C., and one was badly wrecked. 





On the morning of the 24th, on the Texas & Pacific ruad, a 
trestle bridge over Little Cypress River, near Jefferson, Tex., 


which had been undermined by a freshet gave way under a 
passenger train, throwing the engine, tender and ge car 
into the stream, the rest of the train remaining on track, 
The engineman was injured and the fireman killed. 

On the morning of the 25th, on the Galveston, Harrisburg & 
San Antonio veal near Weimar, Tex., three cars of a mixed 
train ran off the track and into the ditch. 

On the afternoon of the 25th, on the New York & Oswego 
Midland road near Westfield, N. Y., the mail train bound west 
was thrown from the track and the baggage car wrecked. 

Shortly afterwards a wrecking train going to the assistance 
of the mail — the track also near Westfield, wrecking the 
«ngine and tender. 

n the night of the 25th two cars of an express freight train 
on the New York & Oswego Midland road jumped the track two 
miles esst of Westfield, N. Y. 

Very early on the morning of the 26th, afreight train on the 
Indianapolis & St. Louis road was thrown from the track at 
Mattoon, Ill., by a et switch. 

On the night of the 27th, on the Erie Railway noar Hohokus, 
N. J., there was a collision between a coal and a freight train 
by which several cars were wrecked, 

Early on the morning of the 28th an express train on the 
Grand Trunk Railway ran into a special engine which was run- 
ning ahead of it, near Gananoque, Ont., injuring the enginvor, 
fireman and a brakeman of the expregs. 

On the 28th, on the Virginia & Truckee Railroad at the Fort 
Homestead Tunnel, Nev., several cars of a freight tra.n jumped 
the track, where the rails had been thrown oat of line by a 
cave or crack in the ground, 

On the afternoon of the 28th, on the Northern Central Rail- 
way, the boiler of the engine of a freight train cx- 
ploded while the train was standing on a sidin 
near York, Pau. The firebox was thrown into a field 
18 feet above the track and 400 feet from tic point where the 
explosion occurred, the rest of the engine being thrown up a 
bank in the opposite direction, A road bridge crossing the 
track at that point was destroyed. A brakeman, who was on 
the engine, was killed and the engineman, fireman and another 
brakeman were badly injured. 

On the afternoon of the 28th, in Jersey City, N. J., on the 
Harsimus Branch of the Pennsylvania Railroad, near the 
junction with the main line, there was a butting collision bc- 
tween two freight trains by which both locomotives and sev- 
eral cars were wrecked, the fieman and a brakeman of one 
train killed, and the engineer and conductor of the other 
badly injured. The accident was caused by the telegraph op- 
erator at the junction, who had received orders ro Ve d one 
train, but had allowed it to pass. 

On the morning of the Slst, two cars of a freight train on 
the West Wisconsin road jumped the track near St. Paul, 
Minn., blocking the road some time, 

On themfternoon of the 3ist, on the Dutchess and Columbia 
Division of the New York, Boston & Montreal road at Glenham, 
N. Y., a bridge fell under a mixed train carrying six cars down 
30 feet into the creck. 

Very late on the night of the 3ist, on the Lake Shore & 
Michigan Southern in Adrian, Mich., an axle broke under a 
fruight car, throwing seven cars from the track and badly 
wrecki ng two of then. 


This isa total of 88 train accidents, by which 13 persons 
were killed and 49 injured, 


These accidents may be classitied according to their nature 
and causes as follows: 
COLLISIONS: ° 
DAGOE GUUNMIOMG, 0 onc ccccccccccccedcccieerecs satecceesoecesoceooece 4 
Butting collisions 
Crossing collisions... 
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Lroken wheel or flange 

Broken truck .......... 
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Broken connec ing rod..... 
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Malicious obstruction 
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placed switch and two were with cars blown from a side track 
to the mainline. Twenty-two accidents were caused by dc- 
fects or breakages of road or rolling stock and ‘hree of the m - 
explained derailments (probably many more) can be attributed 
to bad condition of track. 

Twelve accidents caused the death of one or more persons; 
14 others caused injurics, leaving 62 accidents which caused 
no injury to persons. 

As in February, the number of accidents ia much less than 
for the same month last year, when 112 accidents were reco d- 
ed, by which 18 persons were killed and 92injared, Accidents 
resulting from suow on the track stil continue to be recorded, 
most of them on the Central Pacific, where more trouble was 
experienced from snow during March than for all the preced- 
ing Winter months. The number of accidents for the month 
as well as thut of killed and injured is considerably below the 
monthly average recorded for the year. 

For the twelve months ending with March the record 
stands as follows : 

No, of Accidents, Kille.. Injured. 
negeeee 23 SH 





7” lw 113 

PPPTTT Ti TTT 90 12 4 

90 18 80 

PrTTeTiTiy 150 63 145 

PETTITT Tit TTT Te 106 “ 15 

OOtOWOE ...ccccccces + covccccvevcces il 47 
MOVOMDESL..... 00 cccccccccccsosccccccsscscees 16 ll 50 
December. 80 16 43 
DEMON nck.cc. cos Sovecces — sveceesess 108 18 9s 
WODPUSEY.... «a cvcccccccccvcrcs VW 25 40 
El ye 0500051000 cpdbebebs nibs pbosbens ts 13 4 
DURES... cvcvcccccpscvceoscccescoce 1,146 249 951 


The average per day for March is 2.84 accidents, 0.42 hill d 
and 1.58 injared; for the year it is 3.14 accidents, 0,65 kilicd 
and 2.01 injured, 
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early copies of notices of meetings, elections, appointments, 
and especially annual reports, some notice of all of which will 
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THE ILLINOIS RAILROADS. 


Complaints have been made against what the Illinois 
Railroad Commissioners’ Report does contain ; but we 
feel more inclined to find fault because of what it does 
not contain. The one incontestable service which such 
a bureau can render is the collection of information. 
Now the Illinois Commission sends out requisitions for 
reports, like any other, but the returns tabulated are 
extremely meagre and unsatisfactory. The Commission 
having been created largely because of compliints of 
extortionate tariffs, there is no statement aud no informa- 
tion from which a statement can be deduced of the 
average charges in the State or of any single railroad in 
it; one of the chief questions before the Legislature 
being the limitation of the supposed extravagant profits 
of railroad proprietors, and the recommendations of the 
Commissioners themselves being based on such a suppo- 
sition, the report nowhere shows what profits have been 
received by the owners of the railroads of the State as a 
whole, or of any one of those roads. . Not even is the 
bulk of traffic in the State reported—information so im- 
portant from many points of view; and generally any 
attempt to make deductions from the returns is met and 
partly defeated’ by their inadequacy and imperfection. 
For the lack of completeness under the several heads, 
doubtless the railroad companies are more to blame than 
the Commission ; but there are too many heads wanting; 
and if the Commission has sufficient authority granted 
it, due diligence ought to compel the delinquent com- 
panies to fill up the blanks and take pains to make their 
fiznres accurate. 

Another and a very serious fault of the report is its fail- 
ure to make any deductions from the returns. They seem 
to have been considered as curiosities, of no practical use 
to the Commission, the Legislature or the people, in their 
proposed action on railroad business. Indeed, it is only 
by much hard work and the expenditure of considerable 
time in making calculations that the information in the 
returns can be made available—work which the Commis- 
sion seems not to have cared to do, and which, we venture 
to say, not one man has taken the trouble to do of the 
hundreds in Ilinois who have been ready to plan and put 
into execution laws revolutionizing the business of railroad 
transportation. It is almost useless to present vast tables 
and volumes of statistics to the average public or the aver- 
age legislator. Not only are most men incapable of de- 
ducing from them the lessons which they should teach, 
but very few even of the most capable and interested men 
have the time to spare for making such deductions. They 
should, therefore, always accompany the tables themselves, 
so that he who runs may read. 

In the analysis which we have made of the tables of the 
Tllinois report, our work has been limited by the deficien- 
cies and imperfections mentioned above, so that we can- 





the condition and operations of the railroads of the State 
for the year reported, which ended June 30, 1873. 

The reports are from thirty-eight railroad companies, 
with an aggregate of 4,516.54 miles of main line and 
1,600.18 miles of branches within the State of Llinois, a 
total of 6,116.72 miles. Nine companies with an aggregate 
of 773.43 miles of road failto report cost of road and 
equipment, but the aggregate cost for the other twenty-nine 
roads, with 5,343.29 miles of line, is $240,893,665, an 
average of $45,083 per mile. All the roads but one (Grand 
Tower & Carbondale, with 24.15 miles of road) report 
stock and debts, which for the 6,092.57 miles reporting are 
as follows: 





Stock— Total. Per mil». 
Preferred... ......... $17,812,873 09 
Common....... devecud 131,472,689 78 

—_—_———— $149, 285,562 87 $24,503 

BAGS: coccccccvcvecccccccscccces cecses 124 920,989 02 20,504 

Stock and bonds ......... .cseeseseeee $274,205,551 89 $45,097 

Ploating debt..........0.sccccscccccccs 4,180 232 93 686 

Stock, funded and floating debt.... ... $278,386,784 82 $45,693 


The equipment of this 6,117 miles of road consisted of 
2,117 locomotives, 1,191 passenger and 61,135 ‘‘other” 
cars, or an average of 0.211 locomotives, 0.195 passenger 
cars, and 9.994 other cars per mile of road. 

The train mileage is not reported, or not fully reported, 
for five of the less important roads. For those reporting, 
it is as follows: 


Mileage of road 


Average per 
reporting. 


Train mileage. mile of road: 


PASGONBOP ...226- voce 5,718 8,961,5 3 1.567 
MEDS S06 uevcdeces ses 5,747 - 359,291 8,368 
DEP vccce sors cvcces 5,518 4,385.17) 739 


This is at the rate, for the whole mileage reported, of 
2.14 passenger trains each way daily, 4.61 freight trains, 
and 1.08 service trains daily. 

The following is a statement of earnings and expenses 
for the whole mileage and the average per mile: 

The earnings were: 








Total. Per mile. 
MNES ck cvccce -c006060eeecesss vas $30 181,644 78 $4.936 
ED 165 sh coedbkdebes seosbeewbeass 9,898 556 52 1,615 
BEBCONIRAROOUS . nc0:0 0c cdsiccccceee vovscecs 8,107,375 68 508 
Total. soncces + avcne srevcsvcces $43,183,576 88 $7,062" 
Working expenses and taxes .. se seees 29,621,209 06 4,826 
EO, cucasbeceuve 0) 020dee000¢ $13,667,367 82 $2,236 


The working expenses here shown amount to 63} per 
cent. of the receipts, but they are too small, from the fact 
that three roads reporting earnings do not report expenses, 
and for the same reason the gross net earnings are too 
large. The average working expenses of the mileage re- 
porting expenses is $4,931 per mile, and the average earn- 
ings of that mileage (includ ng all except the Cairo & St. 
Louis, the Paris & Decatur and the Quincy, Alton & St. 
Louis—all having very light earnings) $7,170 per mile, so 
that the net earnings are $2,230 per mile and the propor- 
tion of worki 1g expenses 68.77 per cent. 

Substracting the passenger receipts of the roads which 
do not report passenger-train mileage from the gross pas- 
senger receipts, and dividing the remainder by the gross 
passenger-train mileage, and doing the same for the 
freight earnings and train mileage, we get the following 
average receipts per train mile: 

Passenger train mile Coe wbce'ss bebetces’s eeves Sa. Nea vee -- $1 07 
man itl. (hotedtinalite 1 51 

These earnings, the passenger earnings especially, are 
extremely low—lower than are reported for any other State, 
so far as we know. Let us compare: 


Passenger. Freight. 
Massachusetts, 1872-73...... ccscseseseee seees $1 81 $1 78 
New York, 1871-72......6055 we ie) .06 baa auee 1 39 1 59 
POURSTIVERIA, BOTS ccccc scccccccecciceccccosesdece 1 34 1 62 
CE, AETREED coccnnvccescovencsecade eon S| 1 37 
PE  Viggthinibss<caneeshe csces vee dedeenaein 1 07 1 61 


In Massachusetts the average expense per passenger train 
mile was $1.27}. We are inclined to think that an accu- 
rate division of passenger and freight expenses would 
show that not a few of the Illinois roads, including some 
of the most flourishing, receive less than the cost for car- 
rying passengers. 

The earnings per mile vary from $934, on the Cairo & 
Vincennes, to $19,843 on the Pittsburgh, Fort Wayne & 
Chicago, the largest amount for a road witha large mileage 
in Illinois being $17,395, on the Chicago, Rock Island & 
Pacific, which, with the Illinois Central, is the only road 
entering Chicago from the West which has nota large 
mileage of branches. 

The proportion of working expenses to earnings 
varies from 51.39 per cent., on the Michigan Central, to 
256.54, on the Grand Tower & Carbondale. On seven 
roads the working expenses exceed the earnings, these 
being, with the percentages, Cairo & Vincennes, 112.80; 
Chester & Tamaroa, 120.47; Grand Tower & Carbondale, 
256.54; Hannibal & Naples, 109.11; Paris & Danville, 
111.77; Quincy, Alton & St. Louis, 116.71; Springfield & 
Illinois Southeastern, 102.17. These seven roads have an 
aggregate length of 664 miles. 

The report has a column for “tons of freight carried,” 
but nonefor tons carried one mile. In the tonnage col- 
umn the figures are wanting for no loss than eleven roads. 
There are columns for ‘number of passengers carried,” 


* The report says § $6, 967. 25, which would require 6, ,207 instead of 





aoa See of road in the State to make up the total earnings re- 
po . 


not pretend to give anything like an adequate account of 





and ‘“‘averags distance traveled by each passenger,” which 

together would enable us to measure the bulk of the pas- 
senger traffic exactly, but the figures are lacking for thir- 
teen roads in the first column, and for eighteen in the 
second. 

The accident table gives no causes for accidents, and no 
accidents except those causing injuries to persons—or 
rather the table is one of casualties to persons by accidents 
and not at all of accidents. It gives the enormous num- 
ber of 207 persons killed, and 329 injured; 12 killed and 
52 injured being passengers; 76 killed and 178 injured, 
employees, and 119 killed and 99 injured, ‘‘others”— do ubt- 
less nearly all trespassers on the track. 

It is much to be regretted that the report nowhere 
gives the amount paid in dividends and as interest on the 
bonded debt of the roads in the State, which, being the re- 
turn made to the proprietors on the capital invested, is the 
chief thing needful to show exactly what the profits are 
which are so commonly called extortionate by the people 
of the State and their representatives; nor does it give ton- 
nage mileage at all, nor passenger mileage perfectly— 
which information is indispensable if we would determine 
what is the average charge per unit of service. 

We have here, however, sufficient information to show 
very nearly what have been the average earnings of the 
capital igvested in Illinois railroads. As set forth above, 
the average rate per mile of 


Stock and bonds is..............eeeees poe S9ececdusecntbecosece $44,829 
SE TUR CURE wo weyececcccs coerce oe opomebwseetesesens 


If the stock and debts represent ‘the value of the roads, 
the return on the investment, on an average, was just 5 per 
cent. Looking to the stockholders’ profits, we must sepa- 
rate first the interest on the bonded debt of $20,423 per 
mile, which is certainly, on the average, not less than 7 


per cent. Then we have: 

Web GORMEOE:. £66 iis éed co sdésddeess poop Veen s¥aebegs cbedaseted $2,239 
7 per cent, on bonded MRE nei'Se cages oie dvedd .dearexsies 1,429 
lurplus for stock Gividends ....00sc.ccccccccsccvdeccccocssesios $810 


This is at the rate 34 per cent. on the average of $24,406 
»f capital stock per mile, and this is what the Illinois rail- 
roads earned for their stockholders during the year re- 
ported. 

As the charge is made that the stock and debts of some 
of the roads vastly exceed their real cost and value, we may 
lo well to see on what cost the above net earnings would 
form any given interest. Taking the excess above interest 
on bonds, which latter must be paid to keep the road out 
of bankruptcy, and amounts to $810 per mile, it would be: 


1O DAP CORE! CIR: 0:00 66000 009000 8o000ss erences oesecs oc0tes sone oe 8,100 
p « de sees eeee oes see eeeeeeeees 9, 

8 « OF | erendded. o-9.s- 200sd oeriinnngeoedoesaecpeepseqeses 10,125 
* @ TTTTTITETTTITITI LETTER Teer 11,571 
Pee MTITTTITITMITEETTT ITT TTT TT TTTT Tie Tite ret ie 13,50 
5 « At assabeadeugeStene Hcovesceenne sé paadboseheaonere 16,200 


The figures in the last column being substituted for the 
324,405 of capital stock. 

Taking the entire net earnings, including that part paid 
‘8 intorast on bonds, they aréequivalent to interest at the 
ollowing rates on the following amounts per mile: 
0 per cont, on.... oo @. 066 
; + 27.990 
. 31,985 


- 87,317 
- 44,780 


The latter, amount +hien ia $50 1 less allies the actual 
amount of stock and bonds per mile. 

It is, then, plain enough that the railroads of Illinois 
ire not, on the whole, making extortionate profits. No one 
will say—no one who knows anything of the cost and 
value of railroad property at least—that the average cost of 
Illinois railroads, which include a very large amount of 
very costly city property for termini, can be less than 
$35,000 per mile, which is $14,577 per mile more than the 
bonded debt. Now the excess of net earnings over the 
bonded debt is $810, or about 5} per cent. on the ‘above 
‘mount. Asa matter of fact, 30 of the 38 companies re- 
porting paid no dividends, and 10 have since the close of 
the year covered by the report failed to pay the interest on 
their bonds. These defaulting roads have an aggregate 





length of 1,353 miles, which is 22 per cent. of the mileage 
of the State. 

Briefly we may summarize the average condition of the 
Illinois railroads for the year ending June 30, 1873, as fol- 
lows: 







Stock and bonds 
RO Tai ot de a eed ewe settee cvcncsescecuce 
Freight earmings..........cesseee5 sere 

Passenger earnings 
Other earnings 
Total gross earaings 
Gross earnings of roads reporting expenses....... 7,170 





Working expenses and taxes............0seeeeseees 4,931 
TT. Ci. ccah Lee's Shaksng nceace nenbnis oe}étas 2,239 
Percentage Of CXpOMBeS........25 .cseces eeeesece 68.77 per cent. 
Per cent. of net earnings on capital................ 5.00 per cent. 
Interest charges at 7\per cent.... ....... $1,429 
Surplus available for stockholders 810 
Percentage on stock of surplus, or limit of possible 
ERS IE eT 3% per cent 

Average earnings per passenger-train mile......... $1.07 

es “ freight-train mile........... 1.51 
Passenger-train mileage per mile............. -eee =: 1, 569 
Freight-train mileage Pine Ke bedss tui nepeses 3,368 
Other train mileage FM gdecesetsns cosban 739 


In conclusion, we will endeavor to find how great & 
margin for reducing rates these returns show. Assuming 





that it is not intended that they be made bankrupt by 4 
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failure to make net earnings enough to pay the interest 
on the bonded debts, we have available $810 per mile, by 
taking which from the stockholders and leaving the latter 
no income at all, we may reduce the average charge for 
transportation. Now $810 is nearly 11} per cent. of the 
average gross earnings per mile; so by depriving the 
stockholders of the Illinois railroads of all income whatso- 
ever, whether divided or undivided, the average rates for 
transportation in that State during the year ending with 
Jane last might have been 11} per cent., or about ong- 
ninth, lower than they actually were. 








AMERICAN AND EUROPEAN LOCOMOTIVES. 





It is somewhat singular that a difference as great as that 
which exists in the construction of locomotives in Europe 
and this country should be maintained. Here for the past 
twenty years the designs of locomotives have been steadi- 
ly conforming more and more closely to each other, and 
probably four-fifths of those now in use are constructed 
on what has for that reason been called the ‘ American ” 
type. Locomotives of that plan, as constructed by differ- 
ent builders, are now so nearly alike that it is often hard 
to distinguish those made at one shop from those made at 
another. In Europe the condition of things is quite dif- 
ferent. From the admirable engravings published by our 
able and enterprising cotemporary, Engineering, of the lo- 


-comotives exhibited at Vienna, a very good idea of Conti- 


nental practice can be formed. While in this country our 
practice has to a certain extent settled down to fixed and 
definite forms, in Europe the widest latitude seems to pre- 
vail in the construction not only of details, but in the gen- 
eral plan of locomotives. Here all engines, excepting those 
used for switching or “shunting,” are made with a flexi- 
ble, or, as the French call it, an ‘‘articulated” wheel-base ; 
that is, a truck or ‘‘ bogie” of some kind is used. In Eu- 
rope the wheels of probably a large majority of the en- 
gines are attached rigidly to the frames. Many freight lo- 
comotives there have six or eight wheels, all coupled, and 
many passenger engines four wheels coupled and one 
pair of leading wheels, all of which are held rigidly in the 
frames. There is, it is true, some show of reason for this, 
as we have heretofore pointed out, in the fact that the 
tracks of European railroads are usually so much better 
than ours ; but this reason is beginning to disappear as 
our main lines improve—as many of them have-—in this 
respect. It is, however, undoubtedly a fact that for our 
rough and crooked roads the ‘‘ three-legged principle,” as 
it has been called, is very important. This principle is 
illustrated and was named from the fact that a three-legged 
stool will stand steadily on any surface, however uneven ; 
whereas with four legs, if they are of the same length, 
the surface must be a plane in order that they may all 
bear equally. Our ‘‘American” engines in reabity rest on 
three points. those on the centre of the truck in front, and 
the equalizing beams between the driving wheels. It 
would, of course, not be impossible to accomplish the 
same thing with engines having six or eight wheels 
coupled. Usually, however, this is not done, and even if 
it were, we would be without the lateral flexibility which 
the truck gives. We are inclined to believe, however, that 
the importance of both of these principles has always 
been overestimated, that the causes which made their 
adoption necessary have to a great extent disappeared, 
and that we are now doing what is not unusual—believing 
in reasons which originally rested on true premises, which 
have since changed so as to make the conclusions un- 
sound. At the present time, our practice in the construc- 
tion of heavy freight engines is a sort of compromise 
between the American truck system and that still adhered 
toin Europe. The way in which this developed is some- 
what singular. Forty years ago the two initial types of 
engine in use were the ‘‘ Grasshopper” engine, in use on 
the Baltimore & Ohio Railroad, and the truck engine on 
the Mohawk & Hudson Railroad. As the business of these 
Toads increased, larger engines were required. On the 
Baltimore & Ohio eight-wheeled coupled engines were 
built, and on the Northern roads the present American 
type, with four wheels coupled and a leading truck, was 
designed. These two systems were developed in the two 
sections, and to a very great extent seemed to be localized 
n different lines of latitude. With the development 8f the 
tailroad system the eight-wheeled coupled engines were 
‘ent northward and the truck engines southward; so that 
the two systems met and worked side by side so that their 
Tespective advantages soon became apparent. The one 
f4vea much greater adhesive power, and the latter the 
Most flexibility. As these were both important, the next 
step was to combine the two. To do this engines like 
that shown in plate 4, on another page, with six whecls 
coupled and a leading truck, were designed, the object 
to give them more adhesive weight than was possi- 

ble with what has since been called the “ American” plan, 
*hown in plates 1 and 2, and at the same time have a flexi- 
Wheel-base and to some extent retain the three- 
Principle. Many such ten-wheeled engines, as 

most of our readers know, were built at one time, 
tid We believe it is still the standard form of engine on 
Pennsylvania road. They have, however, of late years 


not met with much favor outside of Pennsylvania, and on 
nearly all Western and Northern roads the American plan 
is preferred. The Bissell truck, however, rendered it pos- 
sible to make a still closer approximation to the rigid 
wheel system and at the same time retain, in theory at 
least, the flexible wheel base. On a ten-wheeled engine it 
was impossible to bring the front driving-wheels close to 
the cylinders, on account of the back truck-wheels, which 
are behind the cylinders. With the Bissell truck, having 
a single pair of wheels in front of the cylinders, the front 
driving-wheels can be brought up close to the cylinders 
(as shown in the Mogul engine, plate 4,) and thus secure 
more adhesive weight than with the ten-wheeled plan. 
The next step was to add another pair of driving-wheels to 
the Mogul plan, thus giving eight wheels coupled with a 
Bissell truck in front. It will thus be scen that although 
the flexible wheel-base was nominally retained, yet the 
length of the rigid wheei-base, in the latter or Consolida- 
tion pattern, as it is called, is quite as long or even longer 
than in the old engines with eight wheels all connected. 
Doubtless the wheels of the Bissell truck serve a good pur- 
pose in carrying the overhanging weight of the cylinders, 
and are also a safeguard against the breaking of the 
front axle or wheel flange. The latter is, however, 
much less liable to happen now, when steel tires are ex- 
clusively used, than it was when cast-iron wheels and tires 
were employed, as they were on the old camel engines. It 
will thus be seen that our practice in the construction of 
heavy freight engines is almost unconsciously approxima- 
ting that which is in use in Europe, and it is possible 
that the next step may be that some one will conclude that 
the consolidation plan of engine may be operated without 
the leading truck wheels. It is of course impossible now 
to say what may be accomplished by the double-truck 
system for engines, which Mr. Muson is working out with 
so much skill, and which, for very powerful engines, 
certainly has some great advantages. It is obvious, how- 
ever, that our practice in the general plan of construction 
of heavy freight engines is approximating that so much 
used in Europe. In the lighter class of engines, or per- 
haps we should say in the faster class of engines, the diffi- 
culties in the general plan are still maintained. There are, 
perhaps, some indications that in this direction European 
engineers are adopting some of our methods of construc- 
tion, asthe truck is now much oftener used than it was 
formerly. It is probable that a much larger proportion of 
our engines must be used for fast service in this country 
than in Europe. Many of our lines which do a heavy busi- 
ness are obliged to do it ona single track, so that trains 
are crowded and must run fast in order to get out of each 
others’ way. With double-track roads, and a better classi- 
fication of trains, of course this is not necessary, and 
longer trains and slower speeds are then possible. 

It is not, however, in the general plan of construction 
alone that our practice differs so much from the European. 
In all the details there is in Europe a much greater variety 
of construction than here. American engines have, as it 
were, gradually crystallized into certain definite and fixed 
forms. Outside cylinders and inside frames are now uni- 
versally used here, whereas on the Continent cylinders and 
frames are sometimes placed inside of the wheels and some- 
times outside. The steam chests here are always placed on 
the outside and top of the cylinders ; thus they are often 
placed on the side and inside the frames. Almost the only 
kind of pistons which seems to be used there is that made 
with solid heads, with simple grooves turned on the out- 
side, into which steel, cast-iron or brass rings are sprung. 
Here the varieties of packing in use are numberless. For 
simplicity and cheapness, the European is certainly very 
much superior to ours. Here the only valve-gear now 
made is the shifting link-motion worked from eccentrics 
on the main axle ; there the shifting link, the suspended 
link, the Allen or struight link, the Walschaert* and several 
other kinds of valve-gear are used. Some of them are 
worked from eccentrics placed outside of the wheels, and 
in at least one engine we notice that the axle-bearings are 
outside of the wheels and then the eccentrics are placed 
next the bearings and a crank outside of them to which 
the connecting-rods are attached. Here all wheel-centres 
are made of cast iron; there, of wrought iron. In the 
tires for our truck wheels we are imitating Europeans, and 
steel tires are now much used here for that purpose. The 
springs in American engines are, if we except the Boston & 
Albany Railroad, always placed above the axles and 
frames. In Europe they are often below. Here they are, 
excepting in four-wheeled engines, always arranged with 
equalizing levers; there this is not always the case. The 
use of plate frames is universal in Europe, whereas in this 
country they are now never used. 

In the construction of locomotive boilers there is also a 
very great difference in their practice. The steam dome is 
there always placed either about the middle or near the 
front end or smoke-box. The ‘‘ Becker” pattern of boiler 
is also much used, especially in Germany and Austria. In 
this plan the outside of the fire-box instead of being arched 
is rectangular—that is, the top of what we call the wagon- 
top instead of being round is flat, and is raised somewhat 





~® Mr, Mason is now building an engine with this vaive-gear. 


above the barrel of the boiler. The corners are, however, 
rounded somewhat. The crown-sheet, instead of being 
stayed with crown-bars and braces, is supported by long 
stay-bolts scr-wed through the outside shell and the crown- 
sheet. Some of the engines which are to be built at the 
Grant Locomotive Works for a Russian road are to be made 
in this way. This is, we think, a very excellent plan, and 
is quite certain to be adopted in this country when its 
merits once become known. Shaking grates are, however, 
seldom shown in the illustrations of European engin‘s; 
but grates very steeply inclined are still much used there. 
It is very singular that in Europe the exhaust steam almost . 
universally is allowed to escape at the base of the 
smoke-stack instead of the bottom of the smoke-box as is 
the practice here. It will also be observed that there many 
of the smoke-stacks are made conical; that is, the base of 
the inside of the stack is smaller than the upper part. We 
have seen it stated somewhere that it is found that the 
steam blast is much more effective with this form than 
with a straight stack. Wedo not know, however, upon 
what the assertion was based, and would be glad to get 
some further information in reference thereto. 

The differences in points of detail are almost number- 
less and are well worth study. The reasons for many of 
these differences would be very interesting if carefully ex- 
amined, und we intend to return to the subject again. A 
very striking fact, however, is the much greater variety in 
the methods of construction adopted in Europe than is in 
use here. The reason for this we believe to be, singular as 
it may seem, partly political. The suppression or rather 
repression of individuality under republican governments 
has often been remarked. In this country perhaps no 
principle is more generally believed than that ‘‘the majority 
should rule.” The result is that this axiom produces a 
kind of intellectual subserviency of the individual to the 
will of the majority, which thus to a very great extent be- 
comes the standard of right and wrong. If therefore any 
new method of construction fails to be approved by a 
majority, it is abandoned. We will not undertake here to 
determine whether the suppression of individuality is a 
gain ora loss. It is quite certain that originality is very 
expensive when it exercises itself in the construction of 
locomotives or other railroad machinery, and that the 
Chinese virtue of uniformity has much merit and is often 
profitable when great ingenuity and skill would not be. 


The Erie and Its Auditor. 





Mr. 8. H. Dunan, who resigned his office of Auditor of 
the Erie Railway on the 11th ult., and at that time made 
charges that the accounts of the company had been falsi- 
fied in such a way as toshowa favorable result of the 
management, has published a circumstantial account of 
the acts which he complains of. Briefly, it is to the effect 
that the President knew the accounts of the operations up 
to July, 1873, proved that the expenses were largely in ex- 
cess of the receipts; that then Mr. Dunan consented to 
such a modification (in itself a falsification) of the accounts 
as would show earnings equal to the working expenses. At 
that time and until the 25th of August the Auditor says 
that Mr. Watson declared that no dividend should be de- 
clared. Butaftera board mecting on the 27th of August, 
at which Mr. 8. L. M. Barlow, who held proxies for a 
majority of the stock, insisted that a dividend shon ~ 1 de- 
clared, the Third and Fourth Vice-Presidents were sent for, 
and after their visit letters from them were produced which 
formed the basis of entries; which took $1,123,000 from the 
expenses, and gave the amount necessary for dividends of 
3} per cent. on preferred and 1 per cent. on common 
stock. The basis of the change, as we understand, was 
that the road, on coming into the hands of the present 
manigement, was in extraordinarily bad condition, and 
tha. a ‘reparation account” was instituted to which was 
charged the expenses for those repairs which put the 
property into better condition than when it was received 
from the Gould management. 

The result of this, Mr. Dunan says, was that more than 
$3,300,000 of the proceed; of the $8,000,000 convertible 
bonds were used in one year to pay working expenses and 
dividends. 

The statement of expenditures on capital account from 
the proceeds of the $8,000,000 loan published in London 
in February, when the new loan was put on the market, 
varied from the truc statement, according to the ex-Auditor, 
as appears below: 


C: mpany’s True 
statement. statement, 
Cost of road and equipment.......... $5 835,879 14 $2,822,405 00 
Improvement of branch roace...... 747,195 62 112,266 26 
Purchase of cval lands....... ‘ “17.099 50 717,599 50 
TOU .cc0 secorcccece $7,29',674 46 $3,652,270 76 
Ecce eccccccceces oben veeceszegecs scosebetape $3,646,403 70 


Mr. Dunan closes his letter to Mr Watson by saying: 
“IT have shown, in my report to the Board of March 3, 
1874, that there was a deficiency in the capital account for 
the fiscal year 1873 of $3,677,911.16. The facts and 
figures therein given are incontrovertible. The books and 
accounts prove them conclusively. No mere assertion can 
alter or change them. The entries which have been made 





to change the true accounts into the false throw the books 
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out of balance and stand on their pages as a blot upon your 
name and mine.” 

Now all this has a bad look. It will not do to say or 
to prove that Mr. Dunan is not what he ought to be, or 
that he has used this statement for the purpose of ‘affect- 
ing the stock market. He may have done all this with the 
basest motives; not his motives but the truthfulness of 
his statement is the main question. His charges are 
definite and cannot be met by a general denial. 

No statement has yet been made by the company, 
President Watson having but just arrived from Europe ; 
but very likely one will be made directly, and it will be 
awaited with great interest. 

Whether the statement be true or false, it seems to us 
that the case is one which brings into prominence a 
grave defect in American railroad organization generally. 
Mr. Dunan, the Auditor of the Erie Company, like most 
or all similar officials of American railroad companies, 
was the appointee an d direct servant of the administration 
of that company, holding his office at the pleasure of the 
President, or of the President and the Executive Com- 
mittee of the Board. Of course, under such circumstances 
it is impossible for the accounting officer to be a check 
on the administration ; and with this prevailing arrange- 
ment a railroad manager not only may do pretty much 
what he pleases with the road intrusted to him by its pro- 
prietors, but he practically audits his own accounts. 

In England, the auditors (for there are more than one 
usually) are not only independent of the President, but of 
the Board itself, being chosen by a separate vote at the 
meeting at which the shareholders choose directors, and 
having independent authority. It is also the practice, we 
believe, to permit the minority, when there are parties 
among the shareholders, to name one of the auditors. It is 
true that the English auditor’s duty is rather to verify ac- 
counts than to keep them, and that in many ways his posi- 
tion is not comparable to that of the American official. 
But the feature to which we desire to call attention is his 
independence of the administration. He forms a real 
check where our companies have none. It seems to us 
that a reform in this direction is desirable, and that our 
companies might well consider the propriety of making 
their auditing officers independent of the management 
whose accounts they audit, and of securing toany consider- 
able minority of stockholders the right of naming one 
auditing officer with full authority to examine all accounts. 








The Cleveland, Columbus, Cincinnati & Indianapolis 


ailway. 


The report for 1873, a summary of which we published last 
week, is the more interesting at this time because of the 
change of the management made in the middle of the year, 
and parties among the stockholders, one in favor of and the 
other opposed to the present management. Originally the 
division was entirely on a question of policy, which concerned 
a lease to or consolidation with, or at least practical working 
as part of, the Atlantic & Great Western. The old manage- 
ment had a reputation for ability and success, as the present 
one certainly has. But we understand that there have been 
insinuations at least that the line has not been economically 
worked since the change. It certainly is hard to find any in- 
dications of any considerable change in either direction in the 
report for the year, which cuvers an equal time under each 
management, With an average mileage greater by 10 per cent., 
and an increased train mileage of 11 per cent., at an increased 
expenditure for working of 7,22 per cent., the gross earnings 
were increased 6.85 per cent. and the net earnings 6.15 per 
cent., and the surplus after paying interest charges 54% per 
cent. The average cost per train mile was 824 cents in 1872 
and 78% cents in 1873, there being thus a considerable de- 
crease (about 4% per cent.) in this unit of expense, which is 
probably the faarest one to take, 

An extremely interesting table of the wonnage mileage, re- 
ceipts, and receipt per ton per mile, for through and way and 
for eastward and westward freight is given in this report. By 
this it appears that 74 per cent. of the tonnage mileage and 64 
per cent. of the receipts were from through freight, carried at 
an average price of 1.175 cents per ton per mile, while the 
average receipt from way freight was 1.899 cents per mile. Of 
this through freight 82 per cent.. earning nearly 80 per cent. 
of the through freight earnings and 51 per cent. of the total 
freight earnings, at an average rate of 1.139 cents per mile, 
was east-bound ; the through west-bound freight, at an aver- 
age rate of 1.84 cents per mile, earning only 20 per cent. of the 
throngh freight earnings and only 13% per cent. of the total 
freight earnings. Of the way freight, 72 per cent. was cast- 





bound, with earning 674% per cent. of the way freight earn- 
ings and 24% per cent. of the total freight earnings, at an 
average rate of 1.818 cents per ton per mile, the average rate 
for west-bound way freight being 2.093 cents. Of the total 
tonnage mileage, nearly 80 per cent. was east-bound, earning 
75 per cent. of the total freight earnings, at an average rate of 
1.295 cents per mile, the average rate on all west-bound freight 
being 1.611 cents per ton per mile, and on all freight 1.362 
cents. This road’s average rates appear to be a trifle lower 
than those of the Lake Shore even, and only higher than the 
unprofitable Philadelphia & Erie among all the lines of which 
we have reports. Situated as it is, running at an angle of | of the first section of \our charter that your board are author- 
nearvy 45 degrees with the prevailing current of traffic, and | ized to construct ‘‘ one or more branch roads with any railroad 
crossed at short intervals by competing lines, many of which | ° rbd public improvement in the State of New Jersey,” we 
have shorter routes, it is compelled to accept lower than embrace this opportunity of asking you whether, if we | will 
average rates, anu is ay successful only by reason of its low 


changed to “ The 
capital account, good management, and the prosperous and of directors on the 84 of October, 1858, under an act of the 








Record of New Railroad Construction. 


This number of the Rartroap Gazer1Ee has information of 
the laying of track on new railroads a3 follows; 

Baltimore, Pitisburgh & Chicago.—Extended trom Deshler 
westward 22 miles to a point within six miles of Defiance, O. 
This makes a total of 303 miles of new railroad completed in 
the United States in 1874. 


Sontributions. 


The Proposed Delaware River & Bound Brook Rail- 
road—An Old Scheme Revised. 





PHILADELPHIA, April 8, 1874. 
To THE Epitor oF THE RAILROAD GAZETTE: 
The “Delaware River & Bound Brook” item in the Gazerre 
of 4th instant, to the effect that a company has been organized, 
under the free railroad law of New Jersey, to build a railroad 
from the New Jersey Central Railroad at or near Bound Brook, 
on the Raritan River, to the Delaware River at or near the 
mouth of Moore’s Creek, below Lambertville, a distance of 
‘about twenty-seven miles,” is indicative of the resuscitation 
of an old project, or of a new project on old ground. 
At irregular intervals, through long years of the past, 
efforts were made to compass tne construction of a railroad 
between Philadelphia and New York, to divide the through 
traffic with the long reigning and legislatively absolute 
‘Camden & Amboy” organization (now locked in the grasp of 
the Pennsylvania Central under lease), and meantime open 
for local traffic a new route northwest of Trenton, between the 
two great cities which command the commerce and manufac- 
tures of the nation. 
When the North Pennsylvania Railroad was incorporated in 
1852, it wus the design of its originator that it should comprise 
a trunk liue from Philadelphia northward via Bethlehem, 
Mauch Chunk, Pittston and Towanda to the Erie Railway at 
Waverly, on the New York State line, with a branch via t.as- 
ton to and through the Delaware Water Gap to the Erie Rail- 
way at Port Jervis, thus occupying the Lehigh River Valley 
between Easton and White Haven, the Susquehanna River 
Valley between Pittston and Waverly, the Delaware River Val- 
ley between Easton and Port Jervis, from an eligible point 
near the butt endof the line (which at the outstart was 
pushed down into the city to the docks in the centre of the 
port,) it seemed a logical sequence that, at some future time, 
somebody would consuiomate a connection via the North 
Pennsylvania with the city of New York. 
If it be said that this North Pennsylvania Railroad scheme 
covered much ground, it may be said that most of it is now 
occupied by roads in operation, the occupation of the balance 
being simply a question of time. 
With the exception of that from Solomon’s Gap, near Wilkes- 
barre, the North Pennsylvania Railroad Company’s line swoop- 
ed eastward down the mountain into the Wyoming Valley at 
Pittston, whereas the Lehigh Railroad Company’s line loops 
westward down the mountain, grade ninety-six feet in the 
mile, to Wilkesbarre (where the railroad grade is 1,180 feet 
below the summit), the last-named company occupying and 
using 153 miles of the ground originally occupied by the North 
Pennsylvania Railroad Company survey, as published official 
documents testify. 
The late Charles F. Wells, of Athens, Bradford County, co- 
operated with the North Pennsylvania Railroad Company in 
1853, and it was in large part in consequence of his represen- 
tations aud services, more than a dozen years afterward, that 
Lehigh Valley Railroad iuterest took possession of the Susque- 
hanna Valley between Wilkesbarre and Waverly, and built a 
link ot road 105 miles long, which combines strategy and profit. 
It was opened for through traffic the 18th September, 1869. 
Ina letter dated “Athens, August 14, 1868,” to Mr. T, 8. 
Fernon, Mr. C, F. Wells says : 
‘Your original design of building the North Pennsylvania 
Ruilroad here had the misfortune of being conceived and 
planned by a railroad mind full twenty yeais in advance of 
yours and our people.” 
Mr. Wells, however, lived to see his own beautitnl: North 
Branch Valley traversed by the locomotive, and to enjoy the 
appreciation of persons cognizant of his diplomacy which 
ended in success. He died in October, 1872, 
Returning to the Delaware River & Bound Brook item, the 
correspendence which follows shows that the project of a rail- 
road between Philadelphia and New York across the Dela- 
ware River northwest of Trenton, has been in incubation long 
enough for hatching out. ' 
In the fifty miles of distance between the railroad bridge at 
Trenton and the lower ofthe two railroad bridges at Easton, 
there are eleven common road toll bridges across the Delaware 
River—an evidence of intercommunication across the river 
boundary between Pennsylvania and New Jersey. Surely it is 
time the Delaware River was spanned bya railroad bridge 
somewhere in that long stretch of town-dotted and densely- 
peopled territory, 


Trenton, N. J., April 22, 1853. 

Thomas S. Fernon, Esq., President Phila., Easton & Water 
Gap R. R. Co.:* 

Dear Sie: We, the undersigned, being about to be asso- 


New Jersey in a corporate capacity, according to the Legisla- 
tive acts of our State passed in 1849-’52, in a business which 
will require and result in a speedv construction of a railroad 
on our part, on a direct line from the Delaware River at or 
near Lambertville to some point on tuc Hudson River oppo- 
site the city of New York, and learning from the latter clause 








* This name, o 
orth Pennsylvania Rail-‘oad Company” by the 





populous country on its route. 


mally chosen for a diplomatic purpose, was 


run a road as above contemplated to the above specified point 
or points on the Delaware, you will meet us with a oranch of 
your road from the city of Philadelphia, to form one continu- 
ous line of communication for the mutual benefit of both 
companies and the public good ? 


You will respond by first mail. 
Respectfutly yours, CuaRLEs Moore. 


Dewey WHITNEY. 


OFFICE OF THE Puia., Easton & Warer GaP R. R. Co., 
PuILaveLraia, April 23, 1853. 


Deak S1rs: In answer to your joint letter bearing date Tren- 
ton, N. J., April 22, 1853, I have to say that the Philadelphia, 
Easton & Water Gap Railroad Company will be ready at any 
fitting time to su 4 by a branch road trom their main line, 
as authorized and contemplated by their charter, the Penn-yl- 
vania link in a new and direct continuous raiJroad route be- 
tween the cities of Philadelphia and New York, to cross the 
Delaware River at an ng point at or near Lambertville. 
Respectfully yours, Tuomas 8, Frrnon. 
CuHarRLes Moorg, Esq. 
Dewey Wuityey, M. D. 


The city termini being provided, the middle link will cost 
little for right of way, on ground available for cheap construc - 
tion, Consult a map. : - 








Passes for Master Mechanics. 


Cincrnnatt, O., April 13, 1874. 
To THY Eprror or tHE RatLRoAD GAZETTE: 
In the Gazerrs of March 28, in your article’on the “ Master 
Mechanics and the Convention,” you express fears that, from 
information received, tue attendance at the annual meeting 
will not be large, on account of the abolishing of the pass sys- 
tem. Reference is supposed to be made here to the action of 
the Superintendents’ Association in that matter; but the 
writer does not understand that any resolution has ever been 
adopted by that body that was intended to prevent the giving 
of free passes to railroad master mechanics or master car 
builders who might desire to pass over any line for the pur- 
pose of attending the annual meetings of the respective 
associations ; and he has yet to hear of the first instance, 
where proper application has been made, where a pass has 
been refused ; but, on the contrary, there is a general expres- 
sion in favor of these associations among our leading railroad 
officers and prominent members of the Superintendents’ As- 
sociation. Your correspondent, fecling sure of this being the 
case and desiring to prevent any wrong impression from the 
article referred to, has written to a large number of railroad 
officers on this subject, and the replies thus far, without cx- 
ception, have been in favor of the associations, and the in- 
suring of free passes to all members desiring to attend the an- 
nual meetings. 
As the information contained in these communications was 
intended for the benefit of the master mechanics, two of these 
are inclosed for publication. Both of these gen l¢men are 
well-known railroad men, and are promivent officers of the 
Superintendents’ Association, Mr. Fink being the Vice-Presi- 
dent and Mr. Paine the Secretary and Treasurer. 

J. H. SETCHEL, 
Secretary Master Mechanics’ Association. 





Louisville & Nashville and Great Southern Railroad. ) 

Office of Vice- President and General Superintendent, - 
LovisviL_E, Ky., April 1, 1874. 

J. H. Sercuer, Esq., Sec’y, Cincinnati, O. : 

Dear Stz—Yours of 8th has been received. I will take great 

pleasure in passing the master mechanics over our road upon 

their making application to me. 

I look upon your Association as the most useful to railroads 

that has yet been inaugurated, and I sha'l be glad at all times 

to do anything in my power to contribute to its success. 

Yours, very truly, ALBERT Fink, V. P, and G. Supt. 


The Lake Shore and Michigan Southern Railway Co., 
CLEVELAND, O., April 10, 1874. 
J. H. SercHer, Fsq., Sec’y Am. Railway M. M. Association, 
Cincinnati, O.: 
S1n—Yours of the 8th received. We shall be very glad to 
have the master mechanics make use of our line in going to 
and from the annual convention at Chicago, and will Jorward 
passes to any who may apply, upon receipt of the applications. 
We believe the previous conventions have been very usetu!, 
and that there is promise of still greater usetulness. 
Very truly yours, CHARLES PAINE. 








Perpendicularity of Leveling Rods. 





Arcapg, Wyoming Co., New York, April 8, 1874. 
fo THe Eprror oF THE RarLnoap GAZETTE: 

I notice several articles have of late appeared in the GazeTIE 
on “ Eliminating the Error in Leveling from Want of Perpet- 
dicularity of the Rod.” 

Imorder to obtain a correct reading the rod should be kept 
still. For accurate leveling I use a block to apply to the cor- 
ner of th@rod, having a short string and plumb bob attached, 
by which the rod-man keeps the rod plumb, H, B. ALLEN. 
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ELECTIONS AND APPOINTMENTS. 





—At a meeting of the stockholders of the Baltimore, Pitts- 


ciated with three other gentlemen residing in the State of | burgh & Chicago Railway Compeny, Indiana Division, at AU 


burn, Ind., April 10, the foliowing directors were elected: A. 
P. Edgerton, Fort arms, Ind.; W. ©. Quincy, Columbus, 9:5 
John Gardner, Norwalk, 0.; T. H. Garret William Keyser 
John K. Cowen, W. H. Ijams, Baltimore. The board elec 
W. C. Quincy, President: W. H. jams, Vice-President; James 
L. Randolph, Chief Engineer. 

—At the annual meeting of the Baltimore, Pittsburgh & 
Chicago oe Company, Ohio Division, in Columbus, 0. 
April 6, the following directors were elected: W. C. Qui 
Wm. nego, John K. Cowan, George R. Dennis, Wm. Holgaté 
and A. D. Smith. W. C. Quincy was elected President, W™. 
Wing, Secretary and Tecasurer, and James L. Randolph, Chief 
Engineer. 





Legislature. 


—The Winona Republican, of April 8, says: * It is rumored 
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on pretty good authority that Mr. Sherborn Sanborn, formerly 

General Agent of the Chicago & Northwestern at Milwaukee, 

has been appointed Superintendent of the Winona & St. Peter 
vu. ” 


rou. 

—At the annual meeting of the Chicago & Alton Railroad 
Company in Chicago, April 6, T. B. Blackstone, John B. 
Drake and D. Willis James, the three directors whose terms 
expire, were re-elected. 


—At the annual meeting of the Joliet & Chicago Railroad 
Company, April 6, John Crerar, T. B. Blackstone, Jobn B. 
Drake, John McGregor Adams, and D. Willis James were elect- 
el directors. The road is leased by the Qhicago & Alton. 

—At the annual meeting of the Mississippi River Bridge 
Company, April 6, T. B. Blackstone, H. V. P. Black, J. J. 
Mitchéll, J. B. Drake and George Straut were elected directors, 
This is the company which owns the Louisiana Bridge. 


—At the annual meeting of the 8'. Louis, Jacksonville & Chi- 
cago Railroad Company, April 6, the following directors were 
chosen: John Crerar, George Straut, N. W. Green, Charles D. 
Hodges, L. E. Worcester, Josiah Sawyer. The road is leased 
to the Chicago & Alton Company. 


—At the annual meeting of the State Line & Missouri River 
Itailrord Company, at Osborn, Mo., March 25, the following 
directors were chosen: J. M. Walker, A. T. Hall, William B. 
Strong, E. R. Wadsworth, Robert Harris, Chicago, Ill.; C. E. 
Perkins, Burlington, Ia.; 8. D. Mallory, James D. Wright, 
Chariton, Ia.; Joseph Truax, Alton, Ia. The six first named 
are Officers of the Chicago, Burlington & Quincy. 

—At the adjourned annual meeting of the Lewiston & An- 
burn Ra‘!r.ad Gompany, J.G. Coburn, E. F. Davis, H. B. Bart- 
lett, G. H. Pilsbury. M. T. Ludden, E. L. Wood, J. 8. Randall, 
E. A. Little and 8. M. Jordan were chosen directors. 


~Mr. John Morrill, late of the Boston & Maine, has been ap- 
pointed Roadmaster of the Portland & Rochester Railroad. 


—Mr. Thomas Holt, Chief Engineer of the Maine Central 
Railroad, has been appointed Chief Engineer of the Eastern 
Railroad also. 

~ Mr. C. B. Peck, late Acting Superintendent of the Leaven- 
worth, Lawrense & Galveston Railroad, will continue to act 
as General Freight and Ticket Agent, with headquarters at 
Lawrence, Kan. Mr. J. L. Barnes succeeds Capt. J. 8. Ran- 
som as Train Master, with office at Kansas City, Mo. 

—Mr. John Loyer has been appointed Master Mechanic of 
the Boston, Birre & Gardner Ruilroad, 

—The officers of the Pittsburgh & Western Refrigerator Com- 

any now are: President, William Mullins, Pittsburgh, Pa.; 

. C. Meldrum, General Western Agent, Chicago; A. F. Nafis, 
Eastern Agent, Jersey City. The company’s business is the 
peepertagon of perishable freight between Chicago and New 

ork. 

—At the annual meeting of the Carondelet Transfer Ferry 
Company in St. Louis, April 3, D. R. Garrison was chosen 
President, and C. R. Garrison, Secretary and Treasurer. 

—Col. C. T. Pollard has been appointed Receiver of the 
Western Railroad of Alabama iv a suit brought by the bond- 
holders. He is President of the company. 

—At the annual meeting of the Detroi!, Lansing & Lake 
Michigan Railroad Company in Detroit, April 7, the following 
directors were chosen: James F. Joy, Detroit; John W. 
Brooks, John A. Burnham, H. Hunnewell, Charles Merriam, 
George O. Shattuck, Nathaniel Thayer, Nathaniel J hayer, Jr., 
W. F. Weld, Chas. L. Young, Boston ; Benjamin 8. Rotch, New 
Bedford, Mass. 

—The stockholders of the Nevada County Railroad Company 
have organized by the election of the tollowing hoard of di- 
rectors: T. W. Sigourney, R. W. Talley, N. Searles, Nevada 
City, Cal. ; William Wott, John Coleman, Edward Coleman, J. 
A. Lakeman, Grass Valley, Cal. The board subsequently 
elected John C. Coleman, President ; F. G. Beaty, Vico-Presi- 
dent, and George Fletcher, Secretary. 

_At the annual meeting of the Montreal, Chambly & Sorel 
Railway Company in Montreal, April 1. the following directors 
were elected: Felix Geoffrion, Vercheres, Quebec; 8. T. Wil- 
lett, Chambly, Que. ; Charles Gill, Sorel, Que.; Hugh Mathew- 
son. Montreal; N. A. Smith, John C. Baker, Stanbridge, Que. ; 
8. R. Whitman, Frelighsburg, Que. Ata subsequent meeting 
of tie directors the following were elected officers: Felix 
Geoffrion, President; Samuel T. Willett, Vice-President ; N. 
A. Smith, Secretary ; James Baylis, Treasurer. 

—Mr. W. D. Chipley, Saperintendent of the North & South 
Railroad of Georgia, has resigned to accept an appointment as 


Eastern and Southern Passenger Agent of the Baltimore & 
Ohio Railroad, 


—Mr. J. H. Raymond, late Secretary of the Tlinois 
Railroad Commission, has been appointed Secretary of the 
Western Railroad Association, whose headquarters are in Chi- 
cago. Mr. George Willard, who has been connected with this 
Association since its organization, and was Secretary and 


Treasurer until this appointment, remains Treasurer of the 
Assuciation. 


TRAFFIC AND EARNINGS. 


—The anthracite coal tonnage of the lines given for the 
three months ending March 28 was as follows: 





1874, 1873. Inc, or Dec. P.c, of 
Del., Lack. & Western— Inc, or Dec. 
Northward............ 133,155 154,103 Dec, 20,948 
Southward ........... 394,907 477,580 Dec. 82,63 
OG fe. sccedd 528,062 681,683 Dee. 103,621 1634 
Central of New Jersey, 
ehigh & Susquehanna 
b ins dsieys0b.d-e 294,187 464,414 Dec. 170,227 33% 
palaware f Hudson .. 495,849 630,449 Dec 134,600 21% 
. Coal Co., by Erie Ry. 241,402 182,749 Inc. 58,653 32 
orthern Central— 
Shamokin Diy......... 88,897 117,762 Dec. 28,865 24% 
Totals - 1,648,397 2,027,057 378,650 18% 
—The anth 


racite coal tonnage of the lines given (whose year 


ns December 1) for the four months ending March 28 was 
48 follows: 


P. c. of 
Phileas 1874. 1873, Inc, or Dec. Inc, ov Dee, 
Sch llphia & Reading. .1,332,273 1,37°,195 Dec. $9,922 27 
reed Canal ecvesece 36,687 1011 Inc, 25,676 2334 
Pa nS re -1,066,928 1,039,154 Inc, 27,744 2% 
N.Y. (anthracite) . 191,019 177,951 Ine. 13,068 1% 
sun EEE 2,626,907 2,60),341 Tuc. 26,566 1 
Pa tuminous coal tonnage of the 
Mee WOR 0.000. 58,190 75,779 Dec. 17 589 231 


~ 


two rte earnings of the Midland Railway of Canada for the 
Months ending February 28 were: 1874, $28,952; 1873, 
j increase, $4,915, or 20% per cent. 

van ~ earnings of the Intercolonial Railway for January 
cent 18/4, $58,352; 1878, $50,949; increase, $7,408, or 1444 per 

: © earnings per mile were: 1874. $217; 1873, $195. 
~ +46 earnings of the Great Western Railway of Canada for 
the week endis r os 
ng March 20 were: 1874, £23,497; 187 : 
decrease, £778, or 844 per cent. * te aati 


ending P oie sof the Grand Trunk Lailway for the week 


ch 14 were: 1874, £39,800; 1873, £36,000; increase, 





£8,800, or 1074 
earnings were: 
or 6 per cent, 


—The earnings of the Central Pacific Railroad for March 
were: 1874, $867,666; 1873, $939,778; 1872, $875,763: decrease, 
1874 from 1873, $72,112, or 75% per cent.; decrease, 1874 from 
1872, $8,097, or 0% per cent. For the three months ending 
March 31 the earnings were: 1874, $2,510,224; 1873, $2,521,061; 
1872, $2.039,822; decrease, 1874 from 1873, $10,837, or 0%% per 
cent.; increase, 1874 over 1872, $470,402, or 23 per cent. 

—The om Canon Railroad carried during March 4,310 
tons ot freaght. 

—The earnings of the Milwaukee & St. Paul Railway for tie 
first week in Avril were: 1874, $151,000; 1873, $125,700; in- 
crease, $25,300, or 20% per cent. 


—The following companies have thus far reported earaings 
for March: 


ie cent, For the week ending March 21 the 
874, £38,700; 1873, £36,500; increase, £2,200, 


1874. 1873. Inc’se. Dec'se, P.c, 
Atlantic & Great Westorn....$402,317 $4/0290 ...... $17,938 41 
Burl , Cedar Bapids & Minn., . 88,016 85,551 $2,455 ..... 2% 
Central Pacific ..... ....+.6 869,666 TTB ceenee 72.112 7% 
Cleveland, Col., Cin. & Ind.. 318,976 1386 ...... 122,410 2 % 
Chicago & Northwestern,.... 1,089,986 967,258 72, cnsopes ta 
Me dccekees awoken «> (sn04 1,413 223 1,628,742 215.519 134 
Titino's Central.............. 667,554 LP  scecee 93,2 6 144 
Indianap., Bloom, & Westeru 151,1 112,569 38,617 . BY 
Kans. Pacific.... ........65 245,774 B83 O719 ...... 64 946 1844 
Marietta & ( incinnati....... 161,031 180,467 19,436 10% 
Milwaukee & St. Paul....... 576,260 655,287 20,973 ....... 3% 
Missouri, Kansas & Texas... 258,600 256,719 188: . 0% 
Mobile & Ohio .... ........ 174,968 260,127 see. 85,159 323% 
Ohio & Missiasippi.......... 297613 330998 ...... 33,485 1044 
8t. Louis, Alton & Terre 
Haute, main line.......... 104,193 122,299 ...... 18,1 6 14% 
St. L mis, Alton & Terre 
Haute, branches.... ...... 63,420 8,938 16% 


44,482 
8*. Louis, Kan. City & N’th’n 201,213 
Toledo, Peoria & Warsaw.... 98022 
Toledo, Wabash & Western.. 404,699 


—The earnings of the Catawissa Railroad for the year end- 
ing December 31 were: 1873, $713,012; 1872, $677,526; increase, 


$35,486, or 544 per cent. Earnings per mile were: 1873, $7,060; 
1872, $6,708. 





PERSONAL. 





—Mr. David Connell has resigned his position as Gencral 
Superintendent of the Wilmington & Western Railroad and 
accepted a position in the Edgemoor Iron Works. The change 
takes place May 1. 

ees Judson B. Gayle, Superintendent of Machinery of 
the Raleigh & Gaston Railroad, died at his residence in 
Raleigh, N. C., Apail 7, of consumption. He was 48 years 
old. 

—Col. William Phillips, President of the Allegheny Valicy 
Railroad Company and a — iron manutacturer of Pitts- 
burgh, died ab his residence in that city on the morning ot the 
14th inst. 

—Sir Daniel Gooch, M. P., Chairman of the Great Western 
Railway Company of England, was Locomotive Superintendent 
of that road from 1838 to 1865. 


—The Boston Advertiser is authorized to say that the re- 
ports that Mr, Charles F. Hatch would shortly retire from his 
position as General Manager of the Eastern and Maine Central 
roads are entirely without foundation. 








CHIGAGO RAILROAD NEWS. 


—_——— 


Western Live Stock Rates, 


Following is the tariff per car load on live stock agreed upon 
by the officials of the Western, Southwestern and Southern 
roads, at their recent meeting in St. Louis : 











2 3 ! ¢\¢? 
U 
FB) |B 
FROM || FROM 
and) ar 
| RE 

ali sata i 
Denison, ‘exas........ | $100 $180 Olathe, Kan............ $52 $82 
Red River, I. I......... | 100) | 180 Coffeyvi le, Kan........ | 65 95 
Caddo, 1.T. ..... serees| 100, 13) Independence, Kan....| 65 95 
Atoka, 1.T. .. ........| 100) 130 Chanute, Kan.......... 65 95 
Musiouee, I. T........) 80, 110 Humboldt, Kan....... 65 95 
Gibson, I, T... .. .-.- 7o| 105, Lawrence, Kap.........| 52) 82 
Vinita, IT. secccce 65, 95 Atchison, Kan.... ..... | 40 7 
Prairie ‘ ity, I. T....... 65 95 Leavenworth, Kan..... | 40 7) 
Chetopa, Kan .........| 65, 95 Kansas : ity, Mo. 40 W 
Oswego, Kau..... 65, 95) Sedalia, Mo,........... | 40 70 
Os ge Mission, Kan....| 65, 95 Boonville, Mo,........ | 40 60 
Parsons, Kan..........| 65 95 Jefferson City.......... | 30 50 
Seneca, Mo...........+ | 65, 95/'8t. Joseph, Mo. ....... | 40 To 
Baxter Spring , Kan... 65, 95 Chillicothe, Mo .......) 45 68 
Columbus, Kap | 66 95, Mexico, Mo.... 3U 4 
Girard, Kan..... “ | 66 95 Moberly, Mo... sO 46 
Fort Scott, Kan | 65 95 Cameron, Mu.......... of 
Paola, Kan............. | 68) 88 





The rate to East St. Louis, East Louisiana, East Hannibal 
and Quincy is $5 per car more than to St. Louis. The rates 
went into effect on the 6th inst. 


Tilinois Oentral. 


The Land i ae reports sales for March of 2,597.91 

acres construction lands for $18,686.18 and 160 acres free lands 

for $2,240, a total of 2,757.91 acr.s for $20,926.18. Cash col- 

lections for the month amounted to $38,745.67. 

m.... J Traffic Department reports earnings as follows for 
arch: 





In Illinois, In Iowa, Total, 
707 miles. 402 miles. 1,10) miles. 
Freight........-+-++++++.%275,040 00 $70,712 00 2345,752 00 
Passengers.....-...6 s+ 102,884 12 42,177 85 145,161 97 
@ails.......-..e-ceee-.-+ 6,875 Ov 3,059 24 9,434 24 
Other sources........... 64,625 00 2,680 76 67,305 76 
Total March, 1874 .. $448,924 12 $118,629 85 $567,553 97 
Actual earnings March, 
Miécashcsneseae <00e748) CU Oe 127,821 44 660,759 39 


This is a decrease of 15% per cent. in the Illinois earnings, 
of 7 3-16 per cent. in the Lowa earnings and of 1444 per cent, in 
the total earnings. 

A dispatch from Washington to Dubuque states that in the 
great elevator case, the United States Supreme Court has 
affirmed the judgment of $83,000 against the company and in 
tavor of Richmond & Jackson, This, it is said, v: y settles 
all the cases, including the suitfor $300,000 recently decided 
against the company by the Circuit Court at Dubuque. 


Onioage & Pacific. 

Work has been resumed on the grading at Port Byron, Ul., 
and the contractors expect to have the whole line trom Elgin 
west to a ready for the rails, except a short section of 
heavy work near n, very soon. At the Rock Raver bridge, 
another pier is to be built to carry the bridge 160 feet across 
the flats east of thé river, ins of filling in. 


Chicago & Great Western. 





This company, which was organized some two years ago by 


the name of La Salle & Chicago to build a road from Chicago 
to La Salle, lately made some surveys of the line in the city ot 
Chicago upon which it was authorized to lay its track, where- 
upon some of the property-cwners on the made applica- 
tion for aninjunction. The bill filed alleges that the company 
has done no work on its projected road, that the orgamzation 
is only nom and that the company intends to lay rails in 
> 7) — ~ some object not connected with the construction 
of the road. 


Lake Shipments to Europe. 
The Merchants’ Lake and River Steamship Line has twelve 





steamers ready to ply between Chicago ani Montreal, with a 
new boat building. ‘These vessels t with st lines 
from Montreal to Liverpool, Glasgow and other E 


uropean 
ports, so that there is but one transhipment, and that an casy 
one, between Chicago and Europe. Through bills of lading 
are given, and goods go into the bonded warehouse on arrival. 





OLD AND NEW ROADS. 


New York & New England. 

Ata meeting of the stockholders in Boston, April 7, it was 
voted that a committee of five be chosen and requested to 
confer with the trustees in poesestion, and, after investigating 
the present condition and wants of the company, to report at 
aa adjourned meeting of the corporation, with such recom- 
mendation as muy seem to them proper with a view to secur- 
ing the immediate possession and completion of its entire 
property. In ascordance with the vote, the following persons 
were chosen: Hon. Charles R. Train, Dr. J. C. Ayer, Henry 
Saltonstall, Eben B. Phillips aud George M. Rice. The chair- 
man was authorized to fill any vacancies which may occur. 
The meeting adjourned until April 21. 


Parker & Karns (ity. 


This road was formally opened for business April 8. It is 10 


miles long from Parker City, Pa., southwest to Karns City, 
through the new Butler County oil district, It is of 3-feet 
gauge. 

Northern Pacific. 


A meeting of the first-mortgage bondholders is called, by 
order of the trustees, to be held at the company’s office, No. 
23 Fifth avenue, New York, May 21, at 11a. m., for the pur- 
pose of act ng on the appointment of a trustee or trustees 
aaeer the mortgage to fill any vacancies which may exist in 
the trust, 


Washington, Cincinnati & St. Louis. 
Additional men are to be put on the grading, and two more 
su. veying parvies put in the field, 


Petersburg. 
‘rhe men employed in the repair shops at Petersburg, Va., 


struck recently to obtain their back pay. It is stateu that 
some of them had not been paid for six months past, 


Boston, Olinton & Fitchburg. 


A station building to cost $100,000 is to be built in Fitchburg , 
Mass., this year, 


Eastern. 


Ata special meeting in Boston, April 8, the stockholders 
voted to ratify and confirm the issue of $5 ,000.000 (£200,600) 
sterling bonds already made, and also to authorize a further 
issue of $2,000,000 (£400,000) sterling bonds, baving 20 years 
to run, and bearing 6 per cent. interest. Several stockholders 
took occasion to express dissatisfaction with the present man- 
agement, but the issue of bonds was ordered vy «» unanimous 
vote of the stock present, 


Oentral Vermont. 

‘This company has made arrangements to run Pullman cars 
between Boston and Chicago over its lines and by way of Mon- 
treal and the Grand Trunk Railway. The cars are to begin 
running about May 1. 


Shenandoah Valley. ’ 

The directors at their recent meeting in Charlestown, W. 
Va., resolved to arrange for the early resumption of work. The 
company will endeavor at least to have iron laid on that part ut 
the road which is already graded, 


Springfield, Athol & Northeastern. 

Surveys have been made for a branch line 14% miles Jong to 
Chicopee Falls, Mass. It is said that the brauch will be built 
this season. 


Easton & Amboy. 

Work has been resumed on the grading ail along the line 
and is being pushed forward, especially on the eastern end, 
between Bound Brook, N. J., and Perth Amboy. Work on the 
great tunnel through Musconctcong Mountain, near Patten- 
burg, is progressing as fast as the nature oi the work will 
permit. 


Grain Deliveries at New York. 

In addition to the large elevator which the New York Cen- 
tral & Hudson iiver Company is preparing to build in New 
York, it is swted that the Krie Company is preparing plans 
ior an elevator, to be put up on some part of its property in 
Jersey City. The Pennsyivania Railroad Company is also 
considering the question of buiiding one of large capacity, 
tne location of which is not yet decided on, though it will 
most probably be on the Harsimus Cove property, where the 
new freight depot is being built. 


Selma, Marion & Memphis. 

The County Court ot Shelby County, Tenn., has ordercd 
suit to be commenced on the bond given by this company to 
secure the faithful expenditure of the money voted by the 
county in aid of the roau. It is alleged that $95,000 bas been 
expended 1n direct violation of the conditions of the subscrip- 
tion. 


Edgefield & Olarksville. 

‘Luis company asks the County Court of Davidson County, 
Tenn., to vote to :t the $150,000 stock of the Louisville & Nasb- 
ville Company now held by the county. 


Boston & Albany. 


Yhe men in the Springfield shops are working full time, but 
at a reduction of 10 per cent. in wager, The force employed 
is about nine-tenths of the usual number, 
Meetings. 

The following companies will hold their annual meetings at 
the times and places given: 

Central Railroad Company of New Jersey at the office in 
Jersey City, May 8,.at 12m. Transfer books are closed trom 
April 17 to May 9. 

Delaware & Hudson Canal Company at the office No. 71 
Broadway, New York, May 12, at 12.0. Transier books will be 
closed from April 30 to May 13. 

Seaboard & Roanoke Railroad Company at the office in Ports- 
mouth, Va., April 23, at 1 Pp. m. 


Delaware, Lackawanna & Western—Morris & Essex 
Division. 


On the eastern end of the new tunnel through Bergen Hill 
the heading has advanced about fifteen fect. Saft No. 1 has 





been sunk seventy-one feet, just tu the root of the tunnel. 
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THE RAILROAD GAZETTE. 








Shaft No. 2has been sunk about fifty feet, No. 8 about forty 
feet, and Nos. 5 and 6 are down to the rock, which is hee 
about fifteen feet under the surface. At the wes. end the rock 
has been stripped of its covering of earth and the heading has 
been commenced, A commencement has also been made on 
the heavy cutting west of the tunnel. The trouble between 
the contractor his men has been adjusted and a full force 
is now at work, 

Dividends. 

The Baltimore & Ohio Railroad Company has declared a 
semi-annual dividend of 5 per cent., on the stock of the Main 
Stem, payable May 1. A semi-annual dividend of 5 per cent. 
on the stock of the Washington Branch was also declared and 
became payable April 17. 


Jacksonville, Northwestern & Southeastern. 

Work has been begun on the extension from Virden, IIL, 
southeast to Raymond on the 8t. Louis Division of the Toledo, 
Wabash & Western, A correspondent informs us that the 
company, having been unable to sell its bonds, has contracted 
for some of the grading with farmers on the line, who are to 
be paid in transportation when the road is completed. Mr. L. 
8. dimstend, of Jacksonville. Ill., is Chief Engineer, 


Cincinnati Southern. 

Work on the grading of divisions D and E, from Shelby City, 
Ky., to Chitwood is progressing steadily except on a few sec- 
tions which were thrown up by the contractors, including the 
masonry of the Cumberland Bridge. The letting of contracts 
on divisions F and G has been postponed till April 8. Each di- 
vision comprises about 40 miles. 


Oumberland & Ohio. ; 

Mr. E. F. Falconnet, the Chief Engineer, informs us that 
this company is about to let 40 miles of grading and masonry, 
between Eminence and Greensburg and between Glasgow 
and Scottville, Ky. There will then remain only 60 miles to 
be let of the whole line between Eminence, Ky., and Gallatin, 
-Tenn., about 200 miles, The company expects to lay track 
between Lebanon and Greensburg, Ky., in the course of next 
Summer. Eminence isa station on the Louisville & Lexing- 
ton road about 45 miles east of Luwisville, and the route of 
the line is southeastward from that place nearly parallel with 
the Louisville & Nashville and generally 20 miles or more east 
of it. 


Indianapolis, Cincinnati & Lafayette. 

Chicago papers state that arrangements are being made by 
this company and the Pittsburgh, Cincinnati & St. Louis to 
pool the earnings of the two roads on all business betweon 
Vhicago and Cincinnati. If the arrangement is completed a 
rise in rates is probable. 


Texas, Mississippi River & Northwestern. 

On this company’s Chicot & Pine Bluff line some 20 miles 
is rendered useless by the washing out of portions of the road 
by high water. The breaks cannot be repaired until the water 
subsides. ‘The mail is carried over this part of the road in 
boats. On the Monticello line 30 miles of track is under water, 
much of which will have to be revuilf. 
te os hei b tin the field to | th 

urveying parties have been put in the fie ocate the 

line from Gite te’ us of the road to Ashland. [tis not 
probable that any material change will be made in the line al- 
ready surveyed. 
The Detroit Bridge Question. 

The Detroit Board of Trade called a public meeting of dele- 

rates from all parts of the State to consider the question of 

bridging the Detroit River. Resolutions in favor of a bridge 
were carried; but there was a strong opposition to them. The 
vessel-owners of Detroit have also formed an association for 
the protection of their interests and to oppose the erectiou of 
a bridge by all lawful means. 


Leavenworth, Atchison & Northwestern. 

he County Commissioners have been aske1 to enforce the 
agreement under which aid was voted to this road by Leaven- 
worth, Kan., on cond'tion that that city should be the southern 
terminus ot the road and that the machine shops, etc., of the 
road should be built there. The road is now leased to the 
Missouri Pacific. 


Northern Oentral. . 

The adjourned annual meeting was held in Baltimore, April 
9, The President reported that the Pennsylvania Railroad 
Company had made a definite offer to lease the road at a rental 
equivalent to 6 per cent. on the stock, and the interest on the 
funded debt. ‘his proposition was rejected with very little 
discussion, It was then resolved to appoint a committee of 
five stockholders, not connected with the management of 
vither company, to examine into the compuny’s affairs and to 
conduct any further negotiations with the Ponnsylvania Rail- 
road Company. The members of this committee are John 
Hulme and i. C. Borie of Philadelphia, Lambert Gittings, 
M. B. Greensfelder and J. H. Williams of Baltimore. 

The stockholders voted to authorize an issue of $10,000,000 
conaolidated mortgage bonds, $6,000,000 to be laid aside to 
exchange for outs ing bonds as they mature, and $4,000,000 
to be to extinguish the floating debt and for new con- 
struction and equipment. x 

further business, including the election of directors, was 
postponed to another meeting, to be held at the call of the 
committee of stockholders. 7 

Of the 116,838 shares of stock, it is stated that the Penn- 

sylvania Railroad Company owns 48,420. 


Montery & Salinas Valley. 

The preliminary surveys have been completed and the en- 
zineers report that there will be very little heavy work on the 
ine. The length of the line from Salinas City, Cal., west to 
Monterey will be 18 miles. 


Alabama &!Ohattanooga. 

The receivers have found it necessary to reduce the train 
service to three trains per week each way, and the new 
schedule went into effect April 13. 


Oentral, of Georgia. 

Some 50 of the train hands were recently discharged at 
Macon, Ga., and both freight and passenger business is re- 
ported very light. 


Louisiana Southern. 
Nachitoches, La., with other tons and parishes along the 
proposed line, is to be asked to vote aid to this company. The 


company promises to begin work under the new organizatibn 
in a short time. 


South & North Alabama. 


A preliminary injunction has been granted by the Chancer 
Court to restrain the collection of the special tox levied to pay 


the interest on the bonds issued b -» in ai 
pay apn nt y Montgomery, Ala., in ai 


New Orleans, Mobile & Texas, 


The Louisiana Supreme Court rendered a decision April 6 


regarding bon 8 issued by the State to the New Orleans. Mo- 
bile & Texas under the act of 1871. t di 
a meg of 1871. The Court did 


of the bonds, but intimated 
the allegations made by the State were correct the 
bonds would be void, and remanded the case for further proof. 


(Apr 18, 1874 





As the fact that the road has not been finished as required by 
the act is well known, there is very littie doubt as to the finul 
decision of the Court. 


Old Colony. 

It is stated that the Old Colony Steamboat Company, which 
1s substantially owned by the Old Colony Railroad Company, 
has made arrangements to purchase the boats and other prop- 
erty of the Narragansett Steamship Company. 


Baltimore & Ohio. 

It is reported that negotiations are on foot between this and 
the Pennsylvania Railroad Company for u settlement of the 
difficulties between them. ‘The basis of negotiation is said to 
be that the Pennsylvania Railroad Company willagree to haul 
two Baltimore & Ohio Washington trains through to New 
York daily, provided the latter will agree to cease using the 
new East Alexandria Branch and will run its trains to Alexan- 
dria over tne Alexandria & Washington road as heretofore. 


New York Oentral & Hudson River. 


It has been reported in New York that a movement was on 
toot on the part of certain English capitalists to secure a con- 
trolling interest in this company. These reports do not ap- 
pear to come from any reliable source. 

The contract for laying the new freight tracks around Syra- 
cuse has been let to George B. Phelps & Co., of Watertown, N. 
Y., who also have the contiact from Oneida to Syracuse. 
Union Pacific. 

The Committee on Pacific Railroad of the House of Repre- 
sentatives has authorized oue of its members to report a bill 
requiring this company to operate the bridge across the Mis- 
souri River at Omaha as a part of its continuous line uf road. 
Tis bill is designed to put a stop to the present extra charges 
for freight and passengers exacted for transferring them 
across the river by this bridge. ‘Ten dollars per car is now 
charged for bridge tolls, and passengers are compelled to 
change cars. The bill, in order to protect holders of the 
bridge bonds, provides that the Union Pacitic Railroad Com- 
pany shajl pay the interest on them, and shall also set apart 
annually an amount e jual to 4 per cent. of the amount of the 
bridge bonds as a sinking fund for their redemption at ma- 
turity. 

Mr. Wardell, late Manager of the Wyoming Coal Company, 
has brought suit against the Union Pacitic Company and 
others in the courts at Omaha, Neb., to recover a large amount 
claimed to be due the coal company’s stockholders. The 
Union Pacific Company has taken possession of all the minus 
and property, claiming that they own the largest share of the 
stock, and will hereafter run the mine in the interests of the 
road, 


The corporators of the proposed railroad from Nevada City, 
Cal., to Coifax have organized the company by tliis name. 
Over $125,000 in 8 -bscriptions to the stock have been secured. 
The road 1s tobe of 3-feet gauge. 


Baltimore, Chesapeake & Delaware Bay. 

The contractor for the grading from Queenstown, Md., to 
Harrington, Del., is Mr. Tecned Costigan, of Georgetown, 
Del. ‘The work has been already begun, and the necessary 
iron, three engines and some cars have been contracted for. 
The work is to be pushed forward. 


Baltimore, Pittsburgh & Chicago. 

At the annual meeting of the stockholders of the Indiana 
Division it was stated that the work is being pushed forward 
and track-laying has been commenced. It is expected that 
the whole line will be finished the present season. It was 
voted to accept the tease of the Illinois Division. 

The officers of the Ohio Division, at the annual meeting of 
that company, reported that the track was laid within six 
miles of Resknes, O., or 22 miles west of the late terminus at 
Deshler. The whole line through Ohio is to be finished the 
present year. 

St. Louis & Iron Mountain. 

At the special mectings of the tt, Louis & Iron Mountain, 
Arkansas Branch, and Cairo, Arkansas & Texas companies in 
St. Louis, April 11, the stockhagders voted to ratify the agree- 
ment of consolidation of the three companies. The consolida- 
tion takes effect at once, but is -? preliminary to the further 
consolidation with the Cairo & Fulton Company, which the 
stockholders are to vote upon prcady 8 The name ot the com- 
pany still remains St. Louis & Iron Mountain. 


Chicago & Southern. 


A company by this name has filed articles of incorporation 
with the Secretary of State of Illinois. The road is to run 
from Chicago southward to some point on the Chicago, Dan- 
villo & Vinvennes. The capital stock is to be $250,000. 
Wheeling & Lake Erie, 

A mortgage has been executed to the Farmers’ Loan and 
Trust Company of New York, as trustee, to secure the pro- 
pused issue of $5,800,000 in bonds. These bonds are to be 7 
per cent. gold bonds having 30 years to run from May 1, 1874, 
and are convertible into stock. 


North Oarolina. 

The special meeting of the stockholders to vote on the ac- 
ceptance of the consolidation act passed by the last Legisla- 
ture was to be held in Salisbury, N. C., April 16. The act, a 
summary of which was given some weeks since, provides for a 
consolidation of the North Carolina, Western North Carolina 
and Atlantic & North Carolina companies, and the comple- 
tion of the road west to the Tennessee line. 


Western, of Alabama. 

Col. C. T. Pollard (President of the company) has been ap- 
0inted Receiver of this road in a suit brought by the bond- 
holders. No change has been made in the immediate manage- 
ment of the road. The proceedings in court look towards a 
foreclosure of the mortgage and a sale ot the road. 

The road runs from Selma, Ala., east to Montgomery and 
thence east by north to West Point, 188 miles, with a branch 
29 miles long from Opelika east to Columbus. It is a section of 
the most direct route from Savannah to the West. s 


St. Paul & Sioux City. 

Since March 16, this company has been carrying seed grain 
and potatoes, flax seed, garden seed, fruit and forest trees, 
shrubs and cuttings to settlers on the line of its road between 
St. James, Minn., and Seney at half tariff rates, in less than 
car-loads. The circular from the company giving notice of 
this reduction announces that these special rates must cease 
May 4, es under the new railroad law, which goes into opera- 
tion May 5, they are unjust discriminations and are pro- 
hibited, 

Minnesota Railroad Commission. 

The new Board of Railroad Commissioners met in St. Paul, 
March 31, and papeaieem Their first official action will be to 


investigate the charges of abuses and discrimination made 
against the Southern Minnesota and Winona & St. Peter com- 


Frnics. : 
oosac Tunnel Line. 

The minority of the committee of the Massachusetts Legis- 
lature, who are opposed to the consolidation provided tor in 





the majority report, have prepared and submitted a bill. It 
ic that the State shall take no steps toward consolida- 
ion and shall not even provide equipment for its road, but 


ae ne 





any company which desires to run trains over the line, charg. 
ing a fixed mileage for allcars. Provision is made for a board 
of trustees to have the control and aoe Br ey of the line, 
This plan is said to have the support of the Massachusetts 
Central interest. 


Paterson & Newark. . 


An adjourned meeting of the old stockholders was held in 
Paterson, April 10. The committee reported that a statement 
of what the Erie Company was willing to do had been prom- 
ised in 10 or 15 days. Mr. Eastwood, of Belleville, was ap- 
pointed onthe committee in place of Knos Cole, and the 
stockholders adjourmed to meet at the call of the Secretary, 
It is stated that a substantial agreement between the New 
Jersey and New York stockholders has been reached, and that 
legal proceedings will be commenced at once if the Erie Com. 
pany dves not offer an acceptable compromise. 


Great Western, of Oanada. 


The company advertises for tenders for the transportation 
of 6,000 tons of steel rails and fastenings from Montreal or 
Quebec by water to Hamilton, Ont., cr Toronto. The ship- 
ment will commence in June and continue until the close of 
navigation. Proposals will be received at the office in Hamil- 
ton until April 22. 


New York, Kingston & Syracuse. 

Ernest Caylus and others, iron merchants of New York 
have commenced suit against the directors for the sum of 
$79,723, claiming that the directors are personal'y liable for 
fraud, because of the viola:ion of their duties in issuing 
second-mortgage bonds purporting on their face to be first- 
mortgage bonds, which were taken as collateral by the 
= 8 for iron furnished to the road, and such bonds being 
vaiueless. 


Oil Oreek & Allegheny River. 


The Philadelphia Ledger says:—‘‘ There is a report on the 
street ‘that the road may be sold under foreclosure of its 
second mortgage, which is for $1,100,000. The first mort- 
gage is $2,580,000, in all $3,680,000. The alleged reason for 
this is a determination not to pay, under any circumstances, 
certain litigated claims of old standing against the company, 
on one of which judgment was recently given against the 
company in a lower court. TPhis particular suit, we under- 
stand, is to be carried farther. There are, however, several 
other claims of large amounts of similar character, but so un- 
just are they esteemed by some of the parties of largest in- 
terest in the ee that the threat has found circulation 
that the company will default in the interest on the second- 
mortgage bonds and permit the road to go to sale under fore- 
closure rather than pay them.” 


Memphis & Oharleston. 

The Memphis Appeal states that the agreement by which the 
Southern Security Company gives up the lease includes the 
payment to the Memphis & Charleston stockholders of $70,000 
in money, 3,500 acres of land and, other property to the 
amount of $120,000. Another report states, however, that the 
Memphis & Charleston stockholders will be asked to release 
the Southern Security Company from the payment of $160,000 
rent duc. The terms of the agreement will prubably not be 
definitely known until the stockholders’ meeting, which takes 

Jace April 29. 

inona & St. Peter. 

Much complaint is made concerning the failure to run traing 
west of New Ulm, Minn., since early in February. It is said 
that much suffering has been caused among the settlers on the 
line by the stoppage of trains. 


Portland & Ogdensburg. 

Work on the tine through the White Mountains is being 
pushed as fast as possible. It is expected that by June 1 the 
track will reach the old Crawford House, and by September 1 
the road will be finished through the Notch nearly to the 
resent Crawtord House. This section of six miles is the most 
ifficult on the line and requires a very large quantity of rock 
cutting, much of which is already done. ork is soun to be 
commenced on the line from the Crawford House west to the 
Connecticut River and on the bridge over that river. 


Erie. 

Mr. 8. H. Dunan, the late Auditur, has published another 
letter, in which he reiterates his former charges and further 
states that alterations to a large amount were made in the 
operating and income accounts in order to justify the dividend 
declared in September. He also charged that the pub- 
lished statement showing the disposition made of the pro- 
ceeds of $8,000,000 convertible bonds sold is incorrect. No 
answer to the latter charges has yet been published, but 
President Watson, who has just returned from Europe, is 
said to be preparing a full statement of the company’s affairs 
and an answer to Mr. Dunan’s statement. It is stated that 
arrangements will be made to have the books examined bys 
committee of experts who are entirely disinterested. 

The new ferry-house in Jersey City is completed and has 
been in use some little time. It has three slips, two for the 
Chambers street and one for the Twenty-third street ferry, 
and is conveniently arranged though not very large. A very 
serious fault in the present arrangement of the passenger 
depot in Jersey we and one for which there is no apparent 
excnse, is the very long distance which passengers are obliged 
to walk between the cars and the ferry-boat. This will prob- 
ably be remedied when a permanent depot is built, but mean- 
while a better temporary arrangement could easily be made. 

The iron has been taken up from about 3% miles, and the 
ties from about a mile of the second track on the Newark 
Branch. 


Oairo & Fulton. 

The special meeting of the stockholders to vote on the pr 
posed consolidation with the St. Louis & Iron Mountain Com- 
pany will be held at Little Rock, Ark., May 4. 


California Railroad Law. 


The bill for regulating rates in California failed finally 
through a disagreement between the two houses of the Legit 
lature, the lower house having refused, just at the close of the 
session, to pass the Senate substitute for the original b 
The date of adjournment was then fixed and there was 00 
time to arrange a compromise. 


Flushing & North Shore. 


Efforts are being made to secure the building of the pt 
posed extension from Great Neck, N. Y., eastward to Hunting: 
ton. Branches from the Long Tsland Central, which is fio 
rated by this company, are also proposed, to run southw i 
Hemps.ead Viilage and from near Westbury to Wheatley. Ai 
these proposed lines will be in direct competition with those 
of the Long Island Railroad Company. 


St. Louis, Kansas City & Northern. . 

A party of the directors, officers and stockholders of this 
company have heen yeeies over all the company’s lines 
trip of inspection. The new shops at Moberly, Mo., 
special attention. 


Lebanon Valley. 

A branch about eight miles long is to be built from BW 
melstown, Pa., on this road southward to Middletown 02 fot 
Pennsylvania road. ‘This will serve as a short-cu ge 
considerable freight, mainly coal and lumber, W is 





shall hold the Troy & Greenfield road and the tunnel open to 


carried around through Harrisburg. 
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tered according to Act of Congress, in the year 1874, by the RatL- 
= GazettE, in the office of the Librarian of Congress, at Wash- 
ington.} 


THE CATECHISM OF THE LOCOMOTIVE. 
By M. N. Forney, Mechanical Engineer. 
PART VITI—(Contrnvep). 


THE BOILER ATTACHMENTS. 

Question 144. What is the steam-whistle, and for what pur- 
pose is it used ? 

Answer. The steam-whistle, W, fig. 71, and shown in section 
in fig. 81, consists of an inverted metal cup or bell, A, made 
usually of brass. The lower edge of this cup is placed imme- 
diately over an annular opening, a, a, from which the steam 
escapes and strikes the edge of the cup or bell, which produces 
a deep or shrill sound, according to the size or proportions of 














——— 


Fig. 71. 


the whistle. The annular 
opening, a, a, is formed by the 
plate or cover, a, a, which 
newly fills the mouth of the 
cup B, which is attached to the 
steme. This is screwed into 
the top D of the dome. Com- 
munication with the steam- 
space of the boiler is either 
opened or closed by a valve, b, 
which is attached to a sort of 
spindle, d, which extends up- 
ward inside of the stem ec. 
This spindle does not entirely 
fill the opening in the stem ec, 
80 that the steam which enters 
when the valve b is opened 
rises and escapes through the 
holes, ¢,e.e, into the cup B 
and out through the annular 
opening a, a. The valve is 
opened by the lever ZH, whose 
fnlerum is at f. The end qg of 
this lever is connected by a 
tol, h, figs. 81 and 71, with 
the cib, and by a suitable han- 
dle or lever, h, fig. 71, it can 
be opened and the whistle be 
blown at any time by the loco- 
Motive runner or fireman to 
give signals to the trainmen 
or of the approach of a train 
toa station, or to warn persons 
to get off of the track. 
Question 145. How is a lo- 
comotive boiler emptied and 
cleaned ? 
Answer, One or two large 
Corks, called blow-off cocks, X, 
8 71, are provided and are 
placed near the bottom of the 
fire-box, either in front or be- 
hind, and sometimes on the 
tide, By opening these the 
water in the boiler is blown 
out, and much of the loose 
mud and dirt is carried out 
vith the water. The cock, Z; 
fig. 11, is opened by a handlo, 
“, Which is connected with the 
Cock by a rod, 
In order to clean out the 
a and seale which is not 
Itely loose, what aro called 
™ud-holes or hand-holes are 
placed in the coruers of the 
x near the bottom. 
*e oval-shaped holes, 
#% ‘inches long and 2% 
§ wide, and covered with 





two metal plates, one of which is put inside the boiler 
and the other outside, and fastened with a bolt through 
both. Another hand-hole is sometimes placed in the bottom 
of the front tube-sheet. When the boiler is emptied of water 
these hand-holes are uncovered and as much dirt is removed as 
can be scraped out of these holes. A hose pipe is then inserted 
and a strong stream of water is forced in, which washes out 
nearly all the loose dirt, so as to leave the boiler comparative- 
ly clean. 

Where the water is very impure, what is called a mud-drum, 
M, fig. 44, is used. Much of the mud and dirt are deposited 
in this receptacle, from which it can easily be removed by 
taking off the cast-iron cover on the bottom of the drum. The 
cover is also provided with a blow-off cock, only the opening 
for which is shown in the figure referred to. 

Question 146. What other attachments are there to the boiler 
of a locomotive? 

Answer.:There are two cocks, a, a, fig. 71, called healer- 
cocks, connected with pipes to the feed-pipes, D, D, to admit 
steam to the latter to prevent them from freezing. There is 
another cock, b, called a blower-cock, which is connected to the 
smoke-stake by a pipe, b. Steam is conducted through this 
pipe and escapes up the chimney ina jet, thus producing a 
draft when the engine is not working. This arrangement is 
called a blower and is used to blow the fire when the engine 
is standing still. The action of the jet is similar to that of the 
exhaust steam which escapes up the chimney, excepting that 
the steam from the jet escapes in a continuous stream instead 
of distinct “‘ puffs,” as it does when it is liberated alternately 
from one end of the cylinders and then from the other. 

T’ isa handle which is connected bya rod, 7’ 7, with the 
feed-cock (not shown in the engraving) in the pipe D. This 
cock can be opened or closed by the handle, and the supply of 
water fed into the boiler by the pump can thus be regulated, 
J isa handle on the other side of the engine, for regulating 
the working of the pump on that side. 

HE, e are handles, also connected by rods with the pet-cocks 
on the pumps, These cocks can thus be opened or closed, and 
it can then be known whether the pumps are working. 

Ais the furnace door, which is fastened bya latch. The 
latter has a chain, Q, attached to it by which it can be con- 
veniently opened or closed. The door also has a circular 
register with six holes to admit air into the furnace. These 
holes can be opened or closed by the revolving circular disc 
shown in the engraving. 


Question 147. How are the grates constructed ? 





Answer. As has already been explained, they are made usu- 


Fig. 82. 
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ally of cast-iron bars, * A, A, A, figs. and 83, called grate- 
bars. Fig. 82 is a plan, and fig. 88 a horizontal section of one 
form of grate. The bars in this kind of grate are usually cast 
in pairs, or sometimes three or more are cast together. They 
are made wider on the top than on the bottom edges, as shown 
in the section, fig. 83, so that cinders and ashes will fall through 
easily, and also to give free access to the air from below. They 
are usually from % to 14% inches wide on the top, and 
about % inch on the lower edges. The spaces between the 
bars are made from % to 14% inches wide. For burning wood 
the burs are placed comparatively close together and are 
stationary, but for burning bituminous coal they are usually 
made so that they can be moved, in crder to shake or 
stir up the fire, just as is necessary in an ordinary 
stove or grate fire. In the grate we have illustrated the 
bars, A, A, are cast in pairs, and run crosswise of the 
fire-box. The ends are made with a sort of journals, 
bb, which rest on two supports, B B, called bearing-bars, 














Fig. 81. 


which have suitable indenta- 
tions to receive the ends of the 
grate-bars. The latter have 
arms, C 0, fig. 83, cast on the 
under side, to which a bar, D 
D, is attached. By moving 
this bar back and forth, the 
grate-bars have a rocking mo- 
tion imparted to them, as 
shown in fig. 84. It is evident 
that in this way the fire over 
the whole surface of the grates 
will be disturbed or shaken. 
The bar, D D, is moved by a 
lever, m m, shown in fig. 71. 
An extension piece, not shown 
in fig. 71, is used with the 
lever, m m, 80 as to increase 
its length: but it is removed 
after it has been used, so as 
not to be in the way of the 
fireman. Grates which have 
movable bars are called shak- 
ing or rocking grates, A great 
variety of such grates are 
made and in use, to describe 
which would require more 
room than is available here. 

For burning anthracite coal 
what are called waler grates are 
used, These consist of wrought- 
iron tubes, 2 inches in diam- 
eter outside, which ate fast- 
ened in the front and back 
plates of the fire-box and are 
inclined upward from the front 
end, so that there will be a 
continued circulation of water 
through them to keep them 
cool and thus prevent them 
from being burned out by the 
intense heat of the fire. 

Question 148, How is the fire 
removed from the fire-bor when 
it is necessary to do so? 

Answer. In bituminous coal 
burning engines, what is called 
a drop-door, F F, figs. 82, 83 
and 84, is provided for that 
purpose. This door is sup- 
ported partly on journals, d d, 
similar to those in the grate- 
bars, on which it can turn, and 
is held up or prevented from 
dropping by arms, ¢ e, attached 
toa shaft, F F. This shaft is 
operated by a lever, ff, fig. 82, 
outside the fire-box. 

*In Europe and in some few 


cases in this country they are made 
of wrought iron. 





